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LIST OF ACRONYMS 

The following IS a llst of acronyms used throughout this report 

AI 
ARARs 
As 
AWQC 
Ba 
Be 
CCR 
Cd 
CDH 
CERCIA 
Cr 
CWA 
DOE 
EPA 
ESI 
Fe 
FS 
gPm 
Hg 
IAG 
IHSS 
IM/IRA 
IX 
I or L 
MCC 
MCL 
MCLG 
mg/l or mg/L 
ml or mL 
Mn 
MSDS 
Ni 
O&M 
ou 
Pb 
PC&I 
pCJl or pCdL 
PLC 
PPb 
PPm 
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aluminum 
applicable or relevant and appropnate requirements 
arsenic 
Ambient Water Quallty Crneria 
banum 
beryllium 
Colorado Code of Regulations 
cadmium 
Colorado Department of Health 
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chromium 
Clean Water Act 
Department of Energy 
Emronmental Protection Agency 
Engineering Service Inc 
iron 
feaslbillty study 
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lndustnal Hazardous Substance Sne 
lntenm Measure/lntenm Remedial Action 
ion exchange 
lner 
motor control center 
maximum contaminant level 
maxlmum contaminant level goal 
milligrams per lner 
millilner 
manganese 
Matenal Safety Data Sheets 
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operations and mantenance 
operable unit 
lead 
picocunes per gram 
picocunes per lner 
programmable logic controller 
parts per billion 
parts per milllon 
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Pu 
PVC 
QC 
Ra 
RCRA 
RFI 
RFP 
RI 
Sb 
SDWA 
Se 
SID 
SOP 
TBC 
TDS 
U 
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wfw2 
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voc 
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plutonium 

Qual~ty Control 
radium 
Resource Consewation and Recovery Act 
RCRA facihty investigatKHI 
Rocky Flats Plant 
remedial investigation 
Antimony 
Safe Dnnking Water Act 
selenium 
South Interceptor Ditch 
Standard Operating Procedure 
to-be-oonsidered 
total dlssohred solids 
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micrograms per liter 
uttmolet hydrogen peroxide 
volatile organic analysrs 
volatile organic compound 
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TITLE lnboduction 

1 0  INTRODUCTlON 

A groundwater collectm and treatment facilrty was constructed as part of an lntenm Measure/ 

lntenm Remedial Action (IMARA) at the 881 Hillslde ate (Operable Una [OU] No 1)  at the Rocky 
Flats Plant (RFP) The groundwater at ths site IS contaminated with low levels of chlonnated sol 
vents heavy metals and radmuclides 

This report descnbes the system operation and optimtzatlon testing conducted dunng the startup 

and initial operatm of thls facilrty System operation testing was conducted as described in 
Appendtx D of the Work Plan Manual for the Startup Operation and Maintenance of the Interim 

Measure/lntenm Remedial Act~on for the 881 Hillside Operable Unit No 1 (EG&G February 1992) 

Additional optimization testing of the treatment systems was also conducted as the stattup and 

operation progressed The purpose of systems operatm testing was to determine whether in- 

ual components operated separately and together as desgned whereas the optimuatm testing 

evaluated the operation and performance of the system under varying condmns The report 

includes the results of both systems operation and optimzatlon It cantaim a descnptKM of the 
tests and their purpose and presents the test results wrth the data summary It also pmdes 

recommendations for treatment system improvements and modmcations as determined necesary 
dunng testing and process owmlzation 

1 1 SITE DESCRIPTION 

The RFP is located in northern Jefferson County Colorado approximately 16 miles northwest of 

downtown Denver The Plant site cmIsts of approxlmatdy 6 550 acres of federally owned land in 

Sections 1 through 4 and 9 through 15 of T2S R70W 6th pnnapal mendm Mapf buildings are 
located within an area of approximately 400 acres known as RFP seculrty area. The secunty area 

IS surrounded by a buffer zone of approximately 6 150 acres (DOE 1990) 

10012786 DEN 
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The RFP IS a governmentawned contractor-operated facilny It IS a part of a natKNlwlcle nuclear 

weapons research development and producton complex adminstered by the Albuquerque 

Operattons Office of the U S Department of Energy (DOE) The OPeratKlg contractor for the Rocky 

Flats Plant IS EG&G Rocky Flats The fac~llty manufactured components for nuclear weapons and 

has been in operation smce 1951 RFP fabncates components from plutonium uranium berylhum 

and stamless steel Productm act~~lties include metal fabncatm machining and assembly Both 

radioactwe and nonradioaetwe wastes are generated in the process Current waste handling prac- 
tices involve onslte and offslte recycling of hazardous matenals and offste dlsposal of solid rad- 

actlve matenals at other DOE facilnms (DOE 1990) 

This section provides background on the RFP site specfically the 881 Hillslde OU 1 Informat~on IS 

also provided on the contaminants of concern that have resulted in the DOE deaston to undertake 

an IMAM at OU 1 

The 881 Hillside Area is located at the southeast comer of the RFP (see Flgure 1 1) Based on the 
past operat~ons knowledge 12 dlstrnct snes or Resource Consetvatm and Recovery Act (RCRA) 

lndustnal Hazardous Substance Sttes (IHSSs) have been identdied as the components of the 

881 Hillside area. These IHSSs have contnbuted volatile organlc c(KIsMuents metals and rad- 

nuclides to the groundwater in the area Furthermore the sRes are in the proxlmny of a surface 

dramage Woman Creek The creek routes surface water into Mower Resenrat and Standley Lake 

located due southeast of the RFP Water from these bodies is used for direct or indirect human 

consumption Because of a potential for impact on human heatth the 881 Hillside IHSSs were 

designated by DOE as high pnonty sltes for the IM/IRA 

A bnef description o f  each IHSS foUows Figure 1 1 also indicates relatwe locat10ns of the IHSSs 

1 Oil Sludge PR (IHSS 102)-A small pond located south of Building 881 was used for ds- 

posing of od sludges in the late 1950s 

10012786 DEN 
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Chemlcal Burl81 She (IHSS 103) -A small pit was used for disposal of lquid wastes south- 

east of Building 881 in the early 1960s 

Uquld Dumping (IHSS 104)-An area east of Building 881 was reportedly used for dlspos- 

ing of unknown liquids before 1969 However because the results of area drilling in 1987 

did not substantmte the disposal the site probably does not 8xIst and its location is not 
shown on the map 

No 6 Fuel Oil Tanks (IHSSs 105 1 and 105 2)-Two fuel oil tanks are located south of 

Building 881 They are out of service and filled Hllth concrete 

Outfall Site (IHSS 106)-An overflow line from the sanitary sewer sump south of 

Building 881 daylghts on the slope below the building 

Hllblde Oil Leak (IHSS 107)-0il was dlscavered flowing from the Building 881 foomg 

dram in early 1973 Although the source of oil was never P o s f f n r d y  idemfied the oil was 

collected in a skimming pond and transported offsite Dlsdwrge of water from the footing 

dram is ongang 

Multiple Solvent Spllk (IHSS 11 9 1 and 11 9 2) -Two areas east of Building 881 were used 

for barrel storage between 1969 and 1972 

Radioactive Site (IHSS 13O)-Soils contaminated with low levels of radionuclides were 

placed on the hillslde east of Building 881 and covered Wh soil between 1969 and 1972. 

Sanltary Sewer Une Leak (IHSS 145)-The sanitary sewer line leaked on the hi&& 

southwest of Building 881 in early 1981 

Drum Storage Area (IHSS 177)-Building 885 IS currently used for satellite collection and 

M a y  accumulation of RCRAregulated wastes The building will be dosed and soil 

10012766 DEN 
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remediation will be addressed under RCRA lntenm Status (6 Colorado Code of Regulat~ons 

[CCR] 1007-3) Groundwater contamination will be addressed as part of the 881 Hillside 

Area remedial investigahon/feasiblllty study (RI/FS) performed under the Comprehensrve 

Environmental Response Compensation and L~ab~lllty Act (CERCLA) 

The IMAM at OU 1 consists of treating the groundwater from the 881 Hillside area for the m a l  

of chlorinated volatile organic chemicals heavy metals dissolved solids, and selected radlonuclides 

1 2 WASTE STREAM DESCRIPTION 

The groundwater from the 881 Hillside area IS collected from three locations 

1 The Building 881 footing dratn 

2 A new recovery well installed southeast of Building 891 represents the 881 Hillslde 

wells that are the most contaminated The recovery well IS designated as CWOO1 

3 A new french dmn installed parallel to and near the bottom of the slope collects 

the 881 Hillslde alluvlal water that IS beyond the current contaminahon plume The 

water from the french dratn represents the downgradient wells. 

The footing dratn was charactemed by low concentraons of VOCs and of a few metals mapr ions 

and uranium above -mated background concentrations Of the VOCs only tetrachloroethene 

(PCE) exceeded applicable or relevant and appropriate requirements ( M s )  m 1989 Average 
values for total dissolved solids (TDS) and mercury exceeded ARARs for the inorganic constituents 
however the high average mercury concentration IS considered an arthct of including an apparent 

erroneous data point (09 pg/9 Subsequent analyses show mercury concentrations to be below 

ARARs The dissolved plutonium concentration IS also considered an erroneous data polnt because 

the total plutonium concentration for that sample was less than the minimum detectable actMty 

(MDA) 

1 
I 
I 
I 
$ 
1 

1 
I 
1 
1 
I 
a 
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Groundwater at the 881 Hillside Area is characterized by slgnmcant VOC contaminatton High con- 
centrations of VOCs are notably present in the wcinlty of Sohd Waste Management Unit (SWMU) 

1191 atwell9-74 ThemaxlmumconcentrationformostoJthemetsdsexceedestimrrtedgnwnd- 

water background concentmom and ARARS However the average values for man~anese and 

selenium exceeded the ARARS Total d d e d  solids chlonde nme-nitrite and sulfate have aver 

age values that exceed ARARS Average dwsdved strontium and uranium concentrabons exceed 

background but not ARARS 

Downgradient of the 881 Hills~de Area, the groundwater chemmy IS charactenzed by the absence 

of VOC contamination with the ex-n of law concentrations of methylene chlonde acetone and 

tetrachloroethene The methylene chlonde and acetone are suspected laboratory contaminants 

because of their presence in laboratory blanks The tetrachloroethene was detected only in the first 
quarter 1989 in wells 64-86 and 2-87 at estimated concentratlons belaw detectton limits and was 

not detected in these wells dunng second quarter 1989 Average - ofseveralmetals 
major ions and strontrum (89 + 90) and uranium are above the esbmated background for ground- 

water Concentrations of these inorganic constnuents are somewhat lower than at the 881 Hlllskle 

Area, and nnrate chloride and sulfate do not exceed ARAR on the average Inorganic constrtuents 
have apparently migrated from the 881 Hillsrde Area, but organlc contaminants have not migrated to 

any appreciable extent There was only one occurrence of plutonium at a concentTBtKw1 above the 

MDA. T ~ I S  occurred in well 2-87 Of the SIX plutonium comentmons measured at well 2-87 all 
except ths one were below the MDA (DOE 1990) 

1 3 TREATMENT GOALWARARS 

This section presents a summary of the potential ARARs assoclatgd with the 881 Hillside ground 

water At thts time the treatment goals for the IM/IRA are the pdmbal ARARs The potential 

10012766 DEN 
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A M s  or to-be-considered (TBC) requirements are based on contaminants detected in the 

881 Hillslde area samples and the follmng current federal and state health and envlronmental 

statutes and regulations 

Safe Dnnking Water Act (SDWA) maximum contaminant levels (MCLs) and maximum 

contaminant level goals (MCLGs) 

Clean Water Act (CWA) water qualny cntena (WQC) 

RCRA Subpart F Groundwater Concentratmn Lmlts (40 CFR 264 94) 

Colorado Department of Health (CDH) sutface water standards for Woman Creek 
and Walnut Creek (5 CCR 10028 Section 3 8 0 amended February 15 1990) 

CDH Water Qual~ty Control Commlsslon (WQCC) statewide and classified ground- 
water area standards (5 CCR 10029 Sectmn 3 11) 

These treatment goals are documented in the lM/IRA Plan (DOE 1990) The treatment system IS 

designed to achieve the treatment goals presented in the plan 

1 4 IWRA TREATMENT SYSTEM DESCRIPTION 

Based on the detected contaminants of concern DOE performed a cornparatwe cost and perfor 

mance analyss to select the optimum treatment atternatwe (DOE 1990) The analysis indiied 

oxidation of organic contaminants followed by ion-exchange polshing of inorganic contamulEults as 

the most sulted treatment op tm for the 881 Hills~de groundwater 

An ultraviolethydrogen peroxlde (UV/H,OJ system was selected for owdation of organ= The 

system as constructed prmdes treatment of the groundwater at a design Row rate of 30 gpm That 

rate was selected on the bass of treating 14 400 gallons per day (gpd) dunng one &hour operahng 

10012786DEN 
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shift Operatmg condnions were selected on the bass of bench scale testing which showed the 

organics were oxrd~ed using 50 mg/L of H202 and equivalent power reqlurements of 240 k W  The 

system as installed w fitted wnh sfxteen 15-kw W lamps 

The selected nn exchange 0 system consm of four columns contaming beds of Ix- resms. Each 

of the resins IS uniquely different because each column IS required to perform a different functton 
The first column Ix- 1 comns 28 cubic feet of a strong base anion resin (lonac A440) for removing 

uranium The second column IX 2 contans 32 cubic feet of a weak-aud catm rean (lonac CC) for 

removing heavy metals The KNI exchange bed in IX-3 cons~sts d % c u b  feet of a strong-aad 

resin (lonac C 24051) for hardness and metals removal In Ix-4 56 cubic feet of a weak- anm 
resin (lonac AFP-329) IS provided for removal of anions 

The ion exchange system also contans a degassrng tower installed between IX 2 and IX-3 to allow 

the escape of gases such as carbon d i m  that may be released m the ion exchange process 
The degasser works by drawing atr upward through the cdumn as the water IS allowed to fall down- 
ward in the column As with the W/H202 system the Ix- system is deslgned for opemtmn at the flow 

rate of 30 gpm 

In operation groundwater IS pumped from one of the two influent holding tanks to the Who2 
system and then to the IX surge tank From there it IS pumped through the first two IX columns 

(connected in senes) to the degasser After degassing R IS pumped through the m n i n g  D( cd- 
umns in a senes to one of three effluent storage tanks Final dtscharge IS by grawty to the south 

interceptor ditch (SID) The treatment system configuration IS presented m Fylure 1 2 

1 5 PREVIOUS TREATABIUTY STUDIES 

The design of the treatment facilw IS based on sampling results reported and dscussed in the 

IMAM Plan (DOE 1990) and two bench scale studies conducted by Peroxidatm Systems Inc for 

10012786 DEN 
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the W/H,O, process In addnion the IX system design bass was described by Engineenng- 

Science Inc in I& Basls of Design Report for Ion Exchange System 881 Hillslde Remedial Action 

December 1989 (ESI 1989) 

The bench scale studies conducted by Peroxidatm Systems Inc consisted of testing groundwater 

at vanous pH levels and H202 dosages Peroxidation Systems Inc then prepared a process 

assessment to determine the most appropnate recommendations for Who,  treatment 

The Bass of Design Report for the Ion Exchange System presented anWpated influent charactens- 

tics as well as the following informaon 

IdenMicaon of interfaces with the UV/li202 system 

Optimization of regeneration schemes to minimize volumes of spent regenerams 
requinng subsequent treatment 

Recommendatms on eliminating the concept of flow spln between ion exchange 

and actnrated alumina 

10012786DEN 



EG&G ROCKY FLATS PLANT 
Systems Operation and Optimization 
Report for Operable Unit 1 

Final 

sectloll 
Revision 
Page 
Date 
Organization 

2 1 ~ - 0 W 1 5  

2 
0 

1 of15 

ERM 

2 0  TEST DESCRIPTION 

This section descnbes the system operation and optimtzatlon tests conducted It also pmdes 

information on the actual executlon of the tests and notes any devlatlons from the work plan 

2 1 TEST OBJECTIVES AND wanow 

The test objectnres were developed to venfy that the process equipment and systems function as 
designed to handle and treat the 881 Hillsrde groundwater The obpctwes for each spec& system 

or process are listed below 

Groundwater Collection m d  Pumping System-Venfy correct pump functKHls at 

the recovery well french dram collectton sumps and the BuiMmg 891 sump venfy 

that the pumps at each locatton turn on and off automatdly as the level rises and 

drops in the french dram 

Influent Charactoriution-Determine the organic and inorganc contaminant con- 
centrations for each influent stream (Building 881 drain french dram and recovery 

well) and compare to antnpated influent concentratm 

Influent Transfer Pumps-Determine actual flow and pressure charactemhcs for 

bath transfer pumps Also establlsh operatmal flow rates associated Hnth pump 

speed W n g s  and verify that the pumps can transfer water at 30 gpm or more 

through the W/H202 treatment unlt when the surge tank is full 

UV/H,O, Process-The systems operation test was conducted to confirm that the 

system components were functional and lt would oxidize the organlcs under the 

I 
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c o n d m  as used in earlier bench scale testing Because the water used in bench 

scale tests comned some suspended solids and iron the tests were also used to 
evaluate the amount o f  sold  deposihon or coating on the UV quartz tubes. 

Optimnation testing was done using combfnatm o f  resldence trme peroxide dose 

and number of W lamps Ths was done to determine if the organlcs could be 

oxidlzed more efficiently and also check on how resldence trme may affect process 

temperatures Although increasing temperature would enhance the oxidatmn proc 

ess reactor temperature above 160°F may damage the lamps and tubes 

9 
1 
1 
1 

o( Inlet Pump-The IX inlet pump transfers water from the surge tank through two 

columns and a degasifier Thls pump was tested for normal pumping requrements 

Intermediate IX Fe+d Pump-The intermediate IX feed pump transfers water from 

the degasifier through the final two IX columns to the effluent holding tanks This 

pump must be capable of mantaming a flow rate compatible Hnth the upstream Row 
rate when dlscharging rnto a full effluent tank Testing was performed in the same 

manner as the IX inlet pump 

IX Columns-The IX system collslsts of four columns each contaning HI order a 

strong base weak acid strong acid or weak base rean Removal of radionuclides 

metals and other pertinent ions were monnored to determine the required fre- 
quency for regeneratton and the actual loadings attanable 

Degasmer-The IX degasifier located in the treatment system following the second 

IX column (weak aad resin) IS prmded to eliminate gases that may otherwse tend 

to come out of solution in subsequent columns and cause short arcuning in the 
resins The degasdier was monnored to determine whether degasificath IS needed 

and d off+= treatment will be necessary in a long-term groundwater treatment 
system 
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IX Regenention-Verify the ability of the regeneration system to operate as 
designed and confirm the chemlcal requirements for regeneratton of each column 

The regeneration succ~ss was evaluated by obsemng changes in processing Mi- 
ciencies following succBssNB regenerations 

Combined System-Confirm all processes operate as designed 

Additionally all alarms were checked to vertfy their proper operation 

2 2 EXPERIMENTAL DESIGN AND PROCEDURES 

This Section presents the procedures followed for conducting instrument calibration and tests on the 
following systems 

Groundwater Collemon and Pumping System 

Influent Charactenzation 

Influent Transfer System 

W N O ,  System 

Ion Exchange System 

Combined System 

The testing of the groundwater collection and pumping system and the influent transfer system 

along with instrument calibratmn was conducted to venfy the equipment operated properly If 

equipment did not operate properly it was repaired or adjusted 

Once the equipment was operational the remaining tests were conducted The results of the 
influent characterization W&02 system and ion exchange system tests are presented in 

Section 3 0 The combined system resutts am presented in Section 4 0 
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2 2 1 instrument Calibration 

Key instruments were calibrated before the tests began Instruments requinng calibration and/or 

setting included the following 

1 Pressure Gauge-Before starting any tests pressure gauges were removed from the treat 

ment units and calibrated by a commercial gauge shop They were ranstalled before start 

ing the tests 

2 Dlfferential Pressure Gauges-Upon startup the IX system operating parameters were set 

by the manufacturer for operation at 30 gpm Dffferenhal pressure gauges are provtded on 
the system to indicate the amount of headloss across each of the IX columns Under 

normal condrtlons the gauges indicate essentially no differential An increase in diifferenml 

pressure would be the result of a Row restrictton and indicate that solids were collecting in 
the column or that a valve may not be operung completely Calibratm of the differential 

pressure gauges for accuracy IS not required but rather the ab~ltty to show changes There- 

fore they were checked to venfy that they read a normal dfleremal dunng operation and 

return to zero when there IS no flow 

3 Temperature Gauges-Temperature gauges were calibrated dunng the clean water part of 

the tests T ~ I S  calibration was conducted by the operators 

4 Flowmeter-Both of the treatment processes use paddlewheel type flawmeters to totalae 

flow The meters manufactured by Signet Scientmc Company have a solid-state digital 

readout 

5 Level indicators-Level indicators were set at the correct levels when the tanks and sumps 

were in operation 
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6 Flow Swlt~h -F low SwRChes are USBd by the system mllfacturer~ to determine 

a low flow snuat~on for alarm or shutdown purposes The switch setting w85 inlhaliy venfied 

dunng the clean water testing and adjusted as necessary 

7 Lwel Swttches-lnltlaliy all sump and tank level switches were set when there was sulfi 

c m t  water to start the tests 

a pH Meters-pH meter calibratton was checked using a standard pH reference solution by 

the plant operators each time the system IS started up This IS typically on a datb 

frequency 

9 Conducthrlty Meters-Three conductnrity meters are installed on the ion exchange system 

These were checked and recalibrated by Bruner as required at initial startup 

2 2 2 Groundwater Collection and Pumping Sy8tem 

The system consists of a recovery well pump french drain sump pumps (2) and Building 891 sump 

pumps (2) In each istaliatmn the constant speed pumps are controlled by level switches in a weH 
or sump Testing corwted of venfying that the pumps are operabte and that they turn on and olf 

at the desired level (level Wches were set property for automatic operatton) The fdlcwng were 

the testing procedures used for each location 

1 Review pump curves to determine operating SettKlgS 

2 Venfy that the valves are open from the pump(s) to equal~~ation/storage tanks including the 
motonzed inlet valve at the tank to be filled 

3 Confirm that there IS water in the sump or well being tested 
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4 Energize the pump circuit at the control panel so that the pump can be started and stopped 

l0-W 

5 Place the local pump swttch in the on posnKKl and venfy that the pump operates and 

pumps the level down 

6 Move the myltch to the auto posnion and observe the level when the pump starts and 

stops 

7 Adjust the level swttches as neceSSary to change the starT or stop’ level 

a Repeat steps 2 to 6 for each pump 

2 2 3 Influent Characterkation 

Influent characterization collslsted of sampling the influent. The procedure was to sample each 
waste stream (Building 881 footing drain french drain and recovery well designation Cwool) for 

volatile organics metals radionuclide anions and TDS 

2 2 4 Influent Transfer System 

Groundwater from the 881 Hillside area IS collected and pumped to one of two influent e q u a l i i  

tanks at the treatment facility Two influent transfer pumps are pmded to transfer the water from 

the equalization tanks to the W/H202 process The influent transfer system was tested before sub- 

sequent systems were tested The test procedure was conducted using the following steps 

1 Venfy that one of the influent equalization tanks contains a minimum of ZOO0 gallons before 

starting the test. 

1 
1 
b 
I 
I 

I 
I! 
I 
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9 

10 

11 

12 

Open the valve at the outlet from the influent equaldon tank conmning water for the test. 

Also open the valves (inlet and outlet) at the pump bemg tested and verify that the other 

treatment system valves are open to allow water to flow through the UV/H202 umt to the o( 

surge tank 

Venfy that the pump d m n e c t  at the motor control center (MCC) fs in the ON posm 

and that the hand swrtch at the programmable logic controller (PLC) IS in the OFF posfilon 

Start the pump by mmng the swttch at the PLC to the AUTO posrtron 

Visually confirm that the pump IS running and that the flow rate (flowmeter reading) IS 

10 gpm 

Observe and record the pump discharge pressure gauge indication 

Venfy that there are no leaks in the transfer piping 

Increase the pumping rate (pump speed) to 3Ogpm and record the pump discharge 

pressure 

Recheck to determine that there are no system leaks 

Increase the pumprng rate to the maxrmum setting (ii the m m u m  mng was not already 

attaned) and record the flow rate and pump dscharge pressure 

Stop the influent transfer pump 

Close the pump inlet and outlet valves for the pump prevKKls3r tested and open the inlet 
and outlet valves for the other transfer pump 
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13 Repeat steps 2 through 12 above for tesbng the second transfer pump 

2 2 5 UV/H202 System 

Process testing of the UV/H,O, untt consisted of evaluatmg organic destruction at vanous flow rates 

(residence time) H,O, concentrations and UV intensity The test also evaluated the potemal for 

fouling of the quartz tubes Each test was conducted using the follmng steps 

Confirm that the influent equal- tank has sufficient water to conduct the test. The tank 

should contan at least 10 OOO gallons 

Open the valves to allow water to flow from the tank through the UV/H202 untt and to the 

surge tank 

Start the influent transfer pump and establish a flow rate of 30 gpm 

Energize the W lamps in Reactor No 1 

Energne the W lamps in Reactor No 2 

Start the bo2 feed pump 

Check and record the following at 15-minute intervals 

Flow rate 

Pump discharge pressure 

Reactor inlet temperature 

Reactor outlet temperature 

1001 2787 DEN 



EGCLG ROCKY FIATS PUNT 
Systems Operaiion and Optimkation 
Report for Operable Unlt 1 

Final 

zloO0-RP-ouo1s 

2 
0 

9of15 - 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

After 1 hour of operaton collect samples at the Who2 umt inlet and outlet and at the 

outlet from the first reactor 

Change the bo2 feed sett~ng and repeat steps 7 and 8 above 

Change the flow rate to 15 gpm 

Repeat Step 7 

Repeat Step 8 

While maintaining the 15 gpm flow rate return the bo2 dose to Its initial value 

Repeat Step 7 

Repeat Step 8 

Turn off the W lamps and H202 pump 

Stop the transfer pump and close the equalzation tank outlet valve 

Check UV quartz tubes fouling 

2 2 6 Ion Exchange System 

The K tests are estabilshed to confirm the system capablity to pass the mpm flow while remov 

ng the indlvldual inorganic consWuents metals and radionuclides to levels below the ARARs 

The IX system conssts of the IX surge tank a feed pump an intermedmte pump four M columns a 
degasfier and a regenemon system 
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Tests were conducted using the following procedures 

Regenerate each column in accordance Wh instructions conmned in the IX system O M  

manual provided by the manufacturer 

Venfy that the surge tank contains at least 10 OOO gallons of UV/H20, treated water for use 
in the test. 

Set the IX system valves to allow water to flow through the columns to one of the effluent 

tanks 

Start the IX feed pump intermediate pump and degasrfier blower 

Measure and record pressure temperature flow rate pH and conductivity 

After 2 and 4 hours of operating the IX system collect effluent samples from each column 

and composrte them (two for each column) for analysis in accordance with the SAP 

(Appendix C) of the work plan manual (EG&G 1992) 

Collect off gas samples from the dega&er for anatysls in accordance with the SAP 

(Appendix C) of the work plan manual (EG&G February 1992) 

Repeat steps 4 through 7 to evaluate the IX system for water generated by each test of the 

W/H,02 process 

2 2 7 Comblned System 

Testing of the combined system was conducted to confirm that all processes operate as descgned 

The procedures described previously for operating the indlvldual processes were followed The 

H202 dosage from prevlous W/H,02 testing and the design flow rate was used dunng the test 
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2 3 SAMPLING AND ANALYSIS 

Samples were collected for the following reasons 

Charactenzatm of influent or effluent 

Treatment system testing and evaluation 

Rad screens to confirm whether vanous waters are sunable for shipping or dlspasal 

AddRionally the analyt~cal parameters for the samples vaned depending on the purpose of the 

sample A complete 1st of the samples collected their purpose location collected and analytical 

results IS presented in Appendoc A of thls document. 

The equipment and matenals used for the tests were the components of the treatment system No 

specialized equipment was necessary to conduct the tests The only addttmnal equipment used 

was as fdlows 

H202 test stnps-to determine the resldual hydrogen pemxide m the water fd lmng 

uvm202 treatment 

pH meter-to determine the pH at vanous pofnts within the treatment system 

Penstattic pump-to filter water samples for dissolved metal analysts 

2.4 DEVIATIONS FROM THE WORK PIAN MANUAL 

Thls Section outlines the dewations from the Work Plan (EG&G 1992) 

presented by test and in the same order as they are presented in the Work Plan 

The devlatKMs are 
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2 4 1 Instrument Calibration 

Although most of the instruments were calibrated as spedfied in the Work Plan there were a few 
instruments that were not These instances are dseussed below 

2 4 1 1 Temperature Gauges 

The temperature gauges were anticipated to be calibrated by a commercial gauge shop A 

commercial gauge shop that calibrated temperature gauges was not located Therefore the 
temperature gauges were calibrated by the treatment plant operators The method used to calibrate 

the gauges was as fdlows 

Chill water until R lust begins to freeze (32°F) 

Venfy the 32°F temperature wrth a themmeter 

Check the temperature wrth the temperature gauge and adjust rf necessary 

2 4 1  2 Flowmeters 

The flowmeters are paddle wheel type wrth dlgitai readout and were supplied as factory caiibrated 

unm Atthough field calibratm was not conducted they were checked using a bucket and 

stopwatch 

2 4  1 3 Electrical Ammeters 

The electrical ammeters were to be checked for calibration in with the manufacturer's 

instructm This was not completed because the ammeters are mt intended to measure the actual 
current to the lamps but rather pravlde an indtcatm of lamp performance and operabon 
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2 4 2 Groundwater CollecUon and Pumping System 

Step 6 in the Work Plan required the pump to operate in the automatic mode The pump system 

was only operational in nS manual mode at the time R was started up R now operates automatically 

as designed 

2 4 3 lnfiuent Characterization 

The Work Plan specified that each waste stream would be analyzed for volatile organics metals 
radionuclldes anions and TDS Sampling polnt No 3 at the coHection well wnta~ns water from the 

881 footing drain and recovery well (CWOOl) as well as from the french dram It IS not possible to 

solate groundwater from the french dram because groundwater within the french drain IS a mixed 

stream Groundwater from the Building 881 footing dram and from the recovery well were 1~0Iat8d 

and sampled for volable and semtvokmle organics Groundwater from these two sampling points 

was not analyzed for metals radionuclides anions or TDS because the sampling points are 
charactenzed by organic contamination (see Subsectmn 1 2) 

2 4 4 lnfiuent Transfer System 

Step 5 in the Work Plan required the pump to operate in the a~.matc d e  T ~ I S  pump was oper 

at~onal only in the manual mode at the time of thts test. Thls srtmon has reCenyr been corrected 

Addrtionally the Work Plan stated that jar tests may be need to be conducted rf iron concentrattuns 

were sufficient to preclpltate on the UV quartz tube or otherwtse reduce the effimcy of the 

W/H202 system Jar tesbng would consst of bench-scale tests to evaluate precipktm coagula- 

tion and settling of iron and suspended solids Iron concentrations did not affect the operahon of 

the UV&02 system including coating of the W quartz tube Therefore the jar tests were not 

conducted 
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2 4 5 UV/H,O, System 

In the tmng of the W/H,O, system the following parameters were to be checked and recorded at 

15-minute intervals 

Flow rate 

Pump dtscharge pressure 

Reactor outlet temperature 

Reactor W llght intensity 

These parameters were checked and inttially recorded at 15-minute intervals but were later checked 

and recorded at 30-minute intervals dunng testing This change was made because the parameters 

did not significantly change over time 

Also step 8 of the procedure required sample collectton after 1 hour of operation Generally sam 
ples were collected after 2 hours of operation This change allowed the system more time to 

achieve steady state and compensated for longer resdence bme requirements at low flow rates 

2 4 6 Ion Exchange System 

Step 4 of the ionexchange system test procedures required the irutial test be conducted at 15 gpm 

As discussed previously the IX system IS designed and set up to operate at 30 gpm 

Instead of collecting samples after 2 hours of operation they were collected only after 4 hours This 

change was made to allow time for the water in all of the columns to be completely displaced before 
sampling Cornpositing of samples was also eliminated because only grab samples are needed to 

evaluate inorganic removal by ion exchange 

Since testing could be conducted at only one flow rate as drscussed Step 8 was deleted 

8 ,  
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Step 9 required repeating the test usrng the water generated by each test of the W&02 process 
Thls was not conducted because the effluent quality from the WN02 system remsuned unchanged 

2 4 7 Comblned System 

it was onginally anticipated that one sample would be collected datty from all sampling locattons and 
analyzed for the full sule of parameters Ths was not conducted Onginally the comkned system 
test was only to run for a few days Because of operational proMems such as the need to retreat 

effluent water and the length of time to discharge the column regenerant the combined system test 

was conducted over a few months 
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TITLE Resub and Dlrcursion 

3 0 RESULTS AND DISCUSSION 

This section presents the results of systems opemon monltonng for four operabons The opera 

tions analyses are presented in a senes of data tables and interpreted in Subsectron31 
Subsection 3 2 addresses systems operation equipment failures subsequent repam or recommen 

dations for improved equipment operatmns 

3 1 DATA ANALYSIS AND INTERPRETATION 

The following subsections provide an ovewew of the results of the systems operation monitoring 

The results are dnnded lnto four man s6ct1m (1) charactematton of system influent (2) W/H202 

organic oxidation system (3) ion-exchange system and (4) ar sampling Data used m this analysis 

and interpretation were obmned from specific test runs and routine operations between March 31 

and September 21 1992 A total of 106 samples were collected during ths penod A complete 1st 

of sample numbers sample polnts dates and ava~lable analyt~cal results is included in Appendix A 

of this document 

3 1 1 Influent Charrcterlzatlon 

The treatment system was designed to treat a H e  range of organlc and inorganrc coI1stnuB - n t s  

The anticipated concentrations were higher than the comenWabons actually seen Table31 

summantes maximum concent- of parameters that were expected and that were seen 
Table 3-2 presents a more detarled charactenzation of the groundwater currently being treated 

Organic compounds consistently detected in the system influent samples included tetrachloroethene 

and tnchloroethene Compounds detected less frequently in the samples included 2Hnanone 

acetone 1 l-dichloroethane 1 1 1 mchloroethane and toluene Chkdorm and methylene chlonde 
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TABLE 3-1 

COMPARISON OF EXPECTED CONCENTRATIONS 
AND ACTUAL CONCENTRATIONS 

Acturl Murimum Expected Mudmum 
Anrlytts Concentration COltWllb8tiOnb VdUO 

~ ~ ~ ~ _ _  
Organics pg/L 
2 Butanone 
Tetrachloroethene 
Acetone 
1 1 Dichloroethane 
1 1 1 Tnchloroethane 
Tnchloroethene 
Toluene 
1 1 Dichloroethene 
Carbon tetrachlonde 
1 1 2Tnchloroethane 
1 2 Dichloroethane 
Inorganlccr mg/L 
Aluminum 
Antimony 
Arsenic 
Banum 
Calcium 
Cesium 
Chromium 

Iron 
Copper 

1200 
390 
27 0 

ND 
18 0 
21 0 
20 0 
17 00 

ND 
ND 
ND 

044 

ND 
00029 
033 

247 0 
ND 

0066 

0 016 
068 

NR 
NR 
NR 

1805 
15 OOO 
11 OOO 

NR 
79ooJ 

2m 
59ooJ 

17J 

NR 
0080 
NR 

0 177 
3560 
O W  
0 078 
0 952 
0 174 

NS 
5 OU 
500 

5 OU 
2000 

5 0  

7 0  
5 0  
5 0  

5 0  

5 0  

006 

0 05 

1 0  
NS 
NS 
0 05 

0 2  
03 

~ ~ ~ ~~ ~ 

Apwnda A, Draft Systems Operation and Optmbdion Tost Report, EQ&G October 1992 Samploa from Points 1 2 3 
and 4 represented 

?able 2 2 work Plan Manud f o r  the Staftup Operation and Muntenance 01 the IM/IRA, EG&Q February 1m 
“From Sample Point 7 

Notes J = Esbrnatedvaluo Ns = Notspdfied 
mg/L = milligramsperlitw u = B s l o w ~ o n l u n &  
ND = Notdetected pg/l = microgwnsperli 
NR = Notr~potted 
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TABLE 3-1 

COMPARISON OF EXPECTED CONCENTRATIONS 
AND ACTUAL CONCENTMllONS 

(Continued) 

Lead 
IJthium 
Magna um 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sillcon 
Sodium 
Strontium 
Vanadium 
Zinc 
Bicarbonate 
Cartionate 
Chlonde 
Fluonde 
Nnratehnnte 
Sulfate 
Total suspended sollds 

00082 
003 
19 6 

ND 
008 
ND 

308 
022 

70 
134 0 

2 7  

0 027 
043 

510 0 

534 

1580 

094 

2630 
1 27 

13 0 

NR 
0 700 
73 3 

OOOO3 
00265 
0864 

123 
32 
NR 
342 
243 
0030 

245 

502 
NR 
458 
NR 
55 

7000 
NR 

005 
2 5  
Ns 

0002 
01 
02 
NS 

0 01 
NS 
NS 
NS 
01 
2 0  
Ns 
Ns 

250 0 
Ns 
10 0 

2500 
NS 

Appendoc A, Drdt System Operation and OptimQabon Ted Report, EO&Q October 1992 Sam* from Pointa 1 2 3 
and 4 represented 

Table 2 2, Work Pian Manual for the shrtup Opemtion and Ma~ntenance of the IMIIRA, €Q&G Febniaty 1992 
S r o m  Sample Point 7 

Notes J = EAtimatedvalue NS Not8pdkd  
mg/L = milliiramsperliir U = B d o w d ~ b n l i m A  
ND = Nddabctd pg/l = micro(ymsprIbr 
NR = Notrepotted 
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TABLE 3-1 

COMPARISON OF EXPECTED CONCENTRATIONS 
AND ACTUAL CONCENTRATIONS 

(Con cJ u d etd) 

Actual Mucimum Expectad Maximum 
An8lyttB ConCentr.tlon Conuntr.tionb ARAR V8luo 

Total dissolved solids 470 0 2 374 4000 
Radionuclides pCVL 
Amencium 241 0 007 NR 4 
Amencium 243 trace 
Hydrogen4 fltrum) 219 8 

Plutonium 236 0002 
Plutonium 238 
Plutonium 239 

0 001 
0 013 

NR 
777 
NR 

NS 
moo0 

NS 
NR 
NR 150(Pu-238 239 

240) 
Plutonium 242 trace NR NS 
Strontium 90 326 21 8 0  

Uranium 232 trace 
Uranium 234 392 
Uranium 235 0 40 
Uranium 238 289 546 400 

(total for uranium (total for uranium-232, 
2 3 2 2 3 4 2 3 5 2 3 8 )  234 23!5 238) 

Gross Alpha 2 07" 31 9 15 
Gross Beta 404 286 50 

AppndK A Draft Systems Operation and Optimhhon Test Report, EG&Q October 1992. Sunpie8 from Point8 1 2 3 
and 4 represented 

"Table 2-2 Work Pian Manual for the Startup Oprabon and Muntenance of the IMllRA EQ&G F O ~ N U ~  1992. 
'From Sample Point 7 

Notes J = Estimatdvalue NS = Notspedfied 
mg/L = milligramcr per l i r  U = BelowdotectbnlimL 
ND = Notdotedad pg/l = microgrcvMpwlir 
NR = Nc~tr~poftod 
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Table 3-2 

SUMMARY OF ORGANIC INORGANIC AND RADIONUCLIDE 
CONTAMINANTS DETECTED IN SYSTEM INFLUENT 

2 Butanone 
Tetrachloroethene 
Acetone 

1 1 Dichlorethene 
1 1 1 Tnchloroethane 

T n c h l o roah e n e 

Toluene 

Aluminum 

Arsenic 
Banum 
Calcium 
Chromium 

Copper 
Iron 
Lead 

M i u m  
Magnesium 
Manganese 

Molybdenum 
Potasaurn 

Selenium 

Silicon 

Sodium 
Stronbum 
Vanadium 
Zinc 
Bicarbonate 

Carbonate 
Chlondo 
Fluonde 

1 

13 
1 

1 

1 
7 
1 

4 

4 
7 

7 

3 

5 

7 
2 

6 
7 
3 

2 
7 

7 

6 

7 
7 
2 

7 
6 

2 
7 

7 

-roll 
1200 
1884 

270 
17 0 

18 0 

3966 

200 

horollnia molL 
0 18 

0003 
0.25 

101 80 

003 

0 01 
021 

0 01 

0 01 

1500 

0 01 

OW 
748 

OW 
548 

60 14 
086 
002 

0 047 

257 17 
31 80 

9853 

082 

0 
8 41 
0 

0 

0 

75 06 

0 

0 19 

OOOO5 

0.27 
6494 

003 

0 01 
0.26 
Oooo3 

0 01 
703 
0 01 

005 
10 43 

008 

1 61 

3396 

0 81 
002 

0 01 

124 64 

3055 

3821 

0 13 

12 
0 

12 
12 
12 

6 

12 

3 
3 

0 
0 
4 
2 

0 
5 

0 
0 
4 

5 

0 
0 
0 
0 
0 
5 

0 
0 
4 

0 
0 

Ns 
5u 

50 

5u 

200 
5 

0- 

5 
005 

1 
Ns 

005 

020 

030 
005 

25 
Ns 

005 

0 10 
Ns 

0 01 
Ns 
Ns 
Ns 

0 10 
20 

Ns 
NS 

2500 
Ns 

Note U = Below detecbon limits 
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Table 3-2 

Revision 0 

Date 

SUMMARY OF ORGANIC INORGANIC AND RADIONUCLIDE 
CONTAMINANTS DETECTED IN SYSTEM INFLUENT 

(Concluded) 

Total Suspended Solids 

Total Dlsaohred Solids 

Amenaum-241 

Hydrogen3 
Plutonium236 
Plutonium238 
Plutonium239 

stromumso 
UranlUm-234 
uranium-23!5 

UranlUm-238 

Gross Alpha 
Gross Beta 

2 9.25 536 5 Ns 
7 38243 162.08 0 400 

-lk., PWL 
2 0004 

4 16453 

1 0002 

3 0 01 

4 OW7 

4 188 

5 2.24 
5 0 24 

0004 

5058 

0 

0 16 

0006 

135 

168 

020 

3 4 

0 moo0 
0 Ns 
2 
1 15 (Pu-238 

-23s -240) 

0 8 

0 

0 

4 195 105 1 40w 
uranium) 

2 201 008 0 15 

2 38 73 236 0 50 

Note U = Below detecbon limits 
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were also detected in some influent samples however contaminatmn of the method blanks for 

these samples suggests that they are laboratory contaminants and do not reflect actual system 

influent concentrations The system influent also conmned detectable concentrations of the follow 
ing inorganics aluminum arsenlc h u m  calcium chromium copper iron lead lithium 

magnesium manganese molybdenum potassium selenium siiicon sodium strontrum zinc 

bicarbonate chlonde fluonde nRrate and sutfate The mapnty of inorganics were primanly (greater 

than 75 percent) in a soluble form (refer to Subsection 3 1 3 1) Exceptions to this were iron potas- 

sium and zinc which were pnmanly present in particulate form Addltronally the influent water 
contaned detectable levels of gross alphabeta, stromum90 tntium (hydrogen*) and uranium 

(234 235 and 238) Americium 241 and plutonium (236 a 239 242) levels were at least 

three orders of magnrtude below ARARS 

3 1 2 UV/Hs02 System 

The evaluation of the UV/H202 treatment system corrslsted of three phases First, the system was 

tested for rts removal efficiency of VOCs in the influent water using treatment parameters prevlwsly 

established in benchscale tmng Second the possibtlRy that the OWdatKKl processproduced 

undesirable byproducts was addressed Finally operating w n d i i  of the syaem were adjusted 

to allow evalmon of the r e m e  effectiveness of varying combinatrons of flow rate pemde dose 

and UV intensny (the latter measured by the number of operatmg lamps) 

3 1 21 Organic Removal EMencv 

The VOC removal efficiency of the W/H,O, organic oxlclation unl  was evaluated on five occasms 
March 31 Apnl 1 -16 June 9 and July 22,1992. During operation of the W&02 system three 

parameters can be vaned to optimlze the removal of organics Row rate peroxide dose and UV 
intensRy (number of W lamps operating) For the five evaluattons of removal efficiency the system 

was operated under constant condrtlons of 30 gallons per minute (gpm) 50 mg/L hydrogen perox 
ide and 16 lamps The results of these tests are s u m m e d  in Tables 33 34 3-5 3-6 and 3-7 

While the majority of the organic compounds assayed were below detectabie mmentmtmns in the 
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TABLE 3-3 

ANALYTICAL RESULTS FOR UV/H202 ORGANIC OXIDATION UNIT TRIAL NO 1 
MARCH 31 1992 

~ ~ ~ ~ 

IntlucHlt Etllwnt 
Concentration Concentration ARAR Value 

Analyte (PQn) (Pg/L) ( P r n  

2 Butanone 10 ou 10 ou NS 

Tetrachloroethene 18 2 5 OU 5 OU 

Acetone 10 ou 10 ou 50 

1 1 Dichloroethene 5 OU 5ou 5 OU 

1 1 1 Tnchloroethane 5ou 5 OU 200 

Tnchloroethene 5 OU 5ou 5 0  

Toluene 5 OU 5 OU 2OOo 
Ethylbenzene 5 OU 9 1  

Xylene (Total) 5ou 362 

4-Methyl 2 pentanone 10 ou 110 9 

Chloroform 5 7  7 1  

Methylene chlonde 3 4  4 1  

NS 

NS 

NS 

NS 

5 OU 

Not- Influent = SamplingPort4 
Effluent = Sampling Port7 
U 
Opedng parameters 30 gpm flow rate 50 mg/L hydrogen pcmaade 16 W lamp 

= Analyte not detected the detect1011 IimR IS shown on the left 

1 001 278D DEN 
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TABLE 3 4  

ANALYTICAL RESULTS FOR UV&Oa ORGANIC OXIDATION UNIT 
TRIALNO 2 

APRIL 1 1992 

Influent Effluent 
Concentration concentr- ARAR Value 

Analyte ( P W  ( r W  (WL) 
2 Butanone 10 ou 10 ou NS 

Tetrachloroethene 14 7 5ou 5ou 

Acetone 10 ou 546 50 

1 1 Dichloroethene 5 OU 5 OU 5ou 

1 1 1 Tnchloroethane 5 OU 5ou 200 

Tnchloroethene 5 OU 5 OU 5 0  

Toluene 5 OU 5ou 2000 

Ethylbenzene 5 OU 5 OU 

X Y W  ma 5ou SOU 

4-Methyl 2 pentanone 10 ou 10 ou 
Methylene chlonde 41 37  

Chloroform 5 OU 5 OU 

NS 

NS 

NS 

NS 

SOU 

Notes Influent = SamplingPort4 
Effluent = SamplingPort5 
U = Anaiybnotdetectd thedetect1onlrrniti8rhow11onth.~ 
Operating pnratnutors 30 gpm flow rate 50 mgA hydrogen peroxide 16 W lunp 

I 
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TABLE 3-5 

ANALYTICAL RESULTS FOR UV/H202 ORGANIC OXIDATION UNIT 
TRIALNO 3 

APRIL 1 1992 

lntluent Emwnt 
Concentration Concentration ARAR Value 

Analyte (raR) (raR) (rrn 
2 Butanone 10 ou 10 ou NS 

Tetrachloroethene 15 0 5 OU 5ou 

Acetone 10 ou 11 0 50 

1 1 Dichloroethene 5ou 5ou 5ou 

1 1 1 Tnchloroethane 5 OU 5 OU 200 
Tnchloroethene 5 OU 5 OU 5 0  

Toluene 5ou 5 OU 2000 

Ethylbenzene 5 OU 5ou 

Xylene (Total) 5 OU 5 OU 

Chloroform 5ou 5ou 

4-Methyl 2 pentanone 10 ou 10 ou 
Methylene chlonde 5 OU 5ou 

NS 

NS 
Ns 
Ns 
sou 

Notes Influent = SamplingPort4 
EfRuent = SamplingPort5 
U 
Opsrabng pamnetero 30 gpm flow rate 50 fngA hydrogen peroxide 16 W lunpr 

= Andyte not detected the detection limlt is shown on the Idt 
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TABLE 3-6 

ANALYTICAL RESULTS FOR UVN4 ORGlANlC OXIDATION UNIT TRIAL NO 4 
APRIL 1 1992 

Organics 
2 Butanone 
Tetrachloroethene 
Acetone 
1 1 Dlchloroethene 
1 1 1 Tnchloroethane 
Tnchbroethene 
Toluene 
Ethylbenzene 

Chloroform 
4-Methyl 2 pentanone 
Methylene chlonde 

X Y W  crotal) 

10 ou 
13 0 

10 ou 
5 OU 
5 OU 
8 0  

sou 
sou 
5 OU 
sou 

10 ou 
21 0 

10 ou 
5W 

10 ou 
5 OU 
sou 
5w 
sou 
sou 
sou 
sou 

10 ou 
5 0  

Ns 
sou 
50 

sou 
200 
5 0  

ZOO0 
Ns 
NS 
NS 
Ns 

5ou 
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TABLE 3-7 

ANALYTICAL RESULTS FOR UV&Oz ORGANIC OXIDATION UNIT TRIAL NO 5 
APRIL 1 1992 

Organics 
2 Butanone 
Tetrachloroethene 
Acetone 
1 l-Dlchloroethene 
1 1 1 Tnchloroethane 
Tnchloroethene 
Toluene 
Ethylbenzene 
Xylene (Total) 
Chloroform 
4Methyl2 pentanone 
Methylene chlonde 

10 ou 
12 0 
10 ou 
5ou 
sou 

16 0 
5 OU 
5ou 
5 OU 
5 OU 

10 ou 
20  

10 ou 
5ou 

10 ou 
sou 
SOU 

5ou 
5 OU 
5ou 
5ou 
sou 

10 ou 
2 0  

Ns 
sou 
50 

5 OU 
200 
5 0  

OOOo 
NS 
Ns 
Ns 
NS 

5ou 

Notes Iniiuent = SamplingPort4 
Hfluent = SamplingPort5 
U 
Operating paramdm 30 gpm flow rate 50 mgA hydrogen peroxdo 16 W kmpr 

= An- not detected the dutedion limit IS shown on the I&. 
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influent tetrachloroethene existed in measurable concentrations in the influent dunng each test. 

Addtttonally tnchloroethene was ldentrfied in the test influent dunng tnals 4 and 5 (Tables 3-6 and 

3-7 respectively) The Who2 untt reduced these contaminants to spec- ARAR l ima in each 

test Methylene chlonde was detected during tnals 1 2, 4 and 5 Data qualifiers are currently 

malable for tnals 4 and 5 these indicate that methylene chloride was detected in method blanks 

dunng laboratory analysts of these samples T ~ I S  indicates that methylene chlonde IS a laboratory 

contaminant and not a component of the system influent. Chlorofotm was also detected dunng 

tnal 1 this IS also suspected to be a laboratory contaminant 

In addRion some organtcs were detected in effluent samples that were not detected in the influent 

water as shown on Tables 3-3 (ethylbenzene 4-methyl 2 pentanone and xylene) 34 (acetone) and 

3-5 (acetone) Acetone IS a common laboratory chemical and is considered to be a laboratory con- 
taminant in the two tests as noted However the ethylbenzene 4-methyl-2 pentanone and xylene 
shown in the effiuent from tnal 1 are thought to be contaminants introduced to the water by plashc 

piping systems and surge tank coabng constttuents after the oxidatton process WC cement sys- 

tems contatn the detected organics as does the wnyl epoxy tank coattng An evaluation of the ratto 

of the organics detected in the water shows they are the same as their rat10 in the coating 

Because ethylbenzene 4-methyl-2 pentanone and xylene were not detected in Tests 2,3 4 and 5 

L IS assumed that they were flushed from the system m the earlter test. 

The Matertal Safety Data Sheet (MSDS) for Tank 203 coatings shows that the coatings indude 

xylene 4-methyl2 pentanone and ethylbenzene The organics were detected in the waste stream 

foHmng the UV/H202 system but were not detected in the infiuent MSDSs are mcluded in 
Appendoc B for all tank coahngs and ton exchange restns 

3 1 2 2 By Product Assessment 

In order to address the possibllty that the oxidation process was introducing undeswaMe by prod 

ucts into the effluent water anafysls was conducted on August 25 1992 for the presence of semi 

volatile organic compounds in the treatment water Table 3-8 prowdes a complete 1st of mi vola 

10012788 DEN 



EG&G ROCKY FLATS PLANT 
Systems Operation and Opbmhabon 
Report for Operable Unit 1 

Manual 

-on 
Rowion 
Page 

21000-RP-OU015 

3 
0 

14 of40 

TABLE 3-8 

UST OF SEMI vounu ORGANIC COMPOUNDS ANALYZED 
FOR DURING BY-PRODUCT ASSESSMENT 

AUGUST 25 1992 

1001 278E.DEN 

Phenol 
be (2-Chloroethyl) Ether 
2-Chlorophenol 
1 SDichlorobenzene 
1 4Dichlorobenzene 
Benzyl Alcohol 
1 2 Dichlorobenzene 
2-Methylphenol 
bis (2-ChlorolsopropyI) Ether 
4-Methylphenol 
N N i t m D i  n Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nrtrophenol 
2 4Dimethylphenol 
Benzoic Acui 
bis (2-Chloroethoxy) Methane 
2 4Dichlorophend 
1 2 4Tnchlorobenzene 

44hloroaniline 
Hexachlorobutadiene 
44hloro-3-Methylphenol 
2 Methylnaphthalene 
Hexachlorocyclopentadiene 
2 4 6-Tnchlorophenol 

Naphthalene 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
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TABLE 3-8 

UST OF SEMI VOlATllE ORGANIC COMPOUNDS ANALYZED 
FOR DURING BY-PRODUCT ASSESSMENT AUGUST 25 1992 

(Continued) 

Anrlyte 

2 4 5Tnchlorophenol 
2 4  hloronaphthalene 
2-NltroaniIine 
Dimethyl Phthalate 
Acenaphthy lene 
2 6-Dinltrotoluene 
3 NRroaniline 
Acenaphthene 
2 4-Dinlrophend 
4Nitrophenol 
Dibenzofuran 
2,4UinRrotduene 
Diethylphthalate 
4-ChlorophenyCphenylr 
Fluorene 
4-NIroaniline 
4 6-Dmnro-2-Methylphenohenol 
N Nnrosodiphenylamine 
4BromphenyCphenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di n Butylphthalate 
Fluoramhene 
Pyrene 

lOOl27SEDEN 

50 
10 
50 
10 
10 
10 
50 
10 
50 
50 
10 
10 
10 
10 
10 
50 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 
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TABLE 3-8 

LIST OF SEMI v o w u  ORGANIC COMPOUNDS ANALYZED 

(Concluded) 
FOR DURING BY-PRODUCT ASSESSMENT AUGUST 25 1992 

Analyte 

Butylbenzylphthalate 
3 3 Dichbrobenztdine 
Benzo (a) Anthracene 
Chrysene 
bts (2 Ethylhexyl) Phthalate 
DI n-Octyl Phthalate 
Benzo @) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (a) Pyrene 
lndeno (1 234) Pyrene 
Dtbenr (qh) Anthracene 
Benzo (g h Q Perylene 

1001 278E DEN 
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tiles tested for Samples were taken from sample ports 4 5 7 9 11  and 18 (three sampledport) 

Table 3-9 provides a complete 1st of the compounds detected dunng ths test There were only ten 

hm dunng this analyss dmthylphthakte (two hits) benzoic acid (five hits) naphthalene (one hn) 
bls(2-ethylhexyl) phthalate (one ha) and polydimethylsiloxane (one hit) Because these compounds 

were not detected at the W/H202 system influent, It is assumed that these seml-volatiles were 

introduced by the resins or by PVC cement and pnmer in the system piping It is concluded that 
the oxidation process does not produce any undesirable by-products 

3 1 2 3  Comparlson of W/H,O, System Omratha Parameters 

Tests were conducted on August 25 to detemne the effect of varying opemng condbons on the 

UV/H202 systems ab~lny to oxldrze VOCs Test condbons and results are summarized in 

Table 3-10 Only tetrachloroethene (11 to 12 pg/L) and tnchloroethene (16 to 21 pg/L) were 

consstently detected in the system influent each contaminant was reduced to detection limits in all 

tnals These results indicate that at a flow rate of 15 or 30 gpm only 8 lamps and 50 mg/L bo2 are 

needed to efficiently owd~e these eommtratm of tetrachloroethene and trichloroethene Monitor 

ing system water temperatures dunng these tests revealed that a temperature increase of more than 

25 C occurred when 16 lamps are operating whereas treatment water temperature increases of less 

than 15°C occurred when only eight lamps were operating 

The bench scale tests indicated that -mum oxmion of the organlcs occurred at approximately 

pH 4 0 to 4 5 However the full scale UV system has no p r m m  for adjustrng pH Therefore all 

testmg was conducted at the incoming water pH 

3 1 3 Ion Exchange System 

The inorganic and radnnuclide removal capaaty of the m-exchange system was evaluated using 

data collected dunng system operatKHl t-ng on June 9 and July 22 1992. 

1001 2788 DEN 
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TABLE 3-9 

SEMI vounu ORGANIC COMPOUNDS DETECTED IN 
SYSTEM TREATMENT WATER 

AUGUST 25 1992 

Analyte 
No of Sample 
Hit8 Port Concentration 

Diethylphthalate 

Benzoic acid 

Naphthalene 
Bis (2-ethylhexyl phthalate) 
Polydimethylslloxane 

2 

5 

7 

9 
9 
9 
11 
11 
18 
i a  
5 

4 

Nabs J = edmatedvalue 
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TABLE 3-10 

COMPARISON OF THE UV/H202 ORGANIC OXIDATION SYSTEM 
UNDER FOUR SETS OF TEST PARAMETER COMBINATIONS 

Influent Effluent 
Concentration ConcentratJon 

Anatyte ( m a )  ( m m  

Organics 
TestNo 1 
Tnchloroethene 
Tetrachloroethene 
TestNo 2 
Tnchloroethene 
Tetrachloroethene 
TestNo 3 
Tnchloroethene 
Tetrachloroethene 
TestNo 4 
Tnchloroethene 
Tetrachloroethene 

21 
12 

16 
11 

16 
11 

16 
11 

5 OU 
5ou 

5ou 
5ou 

5ou 
5ou 

5ou 
sou 

Notes influent = Sampling Port4 
Effluent = Sampling Port 5 
U = Andytenotdetocted 

Peraide doso 35 mg/L 
No oflamps 16 

Peroxide doso 50 mgR 
No oflamps 16 

TestNo 1 flowrate 15gpm T6stNo 3 Flowntb 1Sgpm 
Peroxidedose 5OmgA. 
No oflamps 8 

P e d e  dose 50 mgA 
No oflamp4 8 

TestNo 2 Flowrate 15gpm TeetNo4 FloWm3Ogpm 
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3 1 3 1 Metal and Inorganic Removal Effkkncy 

Metal and inorganic removal efficiency testing was conducted June 9 1992. Table 3-1 1 prowdes a 
summary of the effweness of the entire system from the  change lntluent (sampling port 7) 

to the final system effluent (sampling port 18) Only selenium and TDS concentrattons were above 

the specfied ARARs in the test influent. The follmng inorganic concentrations were effectively 

removed (>70 percent) by the system calcium magnesium sodium zinc chlonde and TDS 

Addltionally the follmng inorganics were reduced below detection limlts arsenic barium copper 

IRhium selenium stront~um btcarbonate sulfate and total suspended sold (TSS) There are 
several dlscrepancies in the data set including greater dlssohred than total concentrations of 
copper chromium iron lead lnhium manganese magnesium s ~ l m  sodium and vanadium 

These dlscrepancies suggest that small percentages of inorganic removal (e g c20 percent) or 
concentrations near the detection liml may be attnbutable to laboratq or sampling error 

Removal efficlencies for each component of the lon-exchange unlt are summanzed in Table 3-12 

(ion-exchange column No 1) Table 3-13 (ii-exchange column No 2) Table 3-14 (ion-exchange 

column No 3) and Tabk3-15 (ion-exchange column No 4) Atthough column No 1 is a non 
regenerable column and was designed only to remove radmuclides several inorganics were also 

removed dunng thls tnal including arsenic copper iron potassium selenium zinc and sutfate 

These reductions may be pattially attnbuted to pamculate filtration by the ion exchange system 

influent bag fitter Total suspended solids were also removed to below daemon limits Column 

No 2 was designed to remove soluble metals and hardness dunng this tnal the column effect- 

reduced concentrations of banum vanadium and zinc Bicarbmate was also removed Column 
No 3 was designed to further reduce metal concentrations as well as major CatKHIS (e g calcium) 

Inorganics removed by this column included h u m  calcium iron IRhium magnesium sodium, and 

strontium The effectweness of thts column IS demonstrated by a large reductm (88 percent) in total 

dissotved sollds Column No 4 was pnmanly responsible for chlonde reduchon 

s 
II 
1 
I 
I 
u 
I 
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TABLE 3-11 

Revision 0 

Date 

ANALWEAL RESULTS FOR THE ION EXCHANGE SYSTEM 

IfIflWnt EHuent 
Concentration Concentration Porcont ARAR 

Anrlyte mgn) (msn) Removrl (mg/L) 

Metals and Inorganics 
Aluminum 
Dlssolved Aluminum 
Arsenic 
Dlssolved Arsenic 
Banum 
Dlssolved Banum 
Calcium 
Dlssdved Calcium 
Chromium 
Dlssolved Chromium 
copper 
Dlssolved Copper 
Iron 
Dissolved Iron 
Lead 
Dissolved Lead 
Lnhtum 
Dlssolved Uhium 
Magnesium 
Dissolved Magnesium 
Manganese 
Dissolved Manganese 
Molybdenum 
Dlssolved Molybdenum 
Potassium 

0 om 
0 029u 
00029 
00022 
0 16 
0 16 

74 9 
74 8 
o m u  
00036 
00040 
00048 
0099 
0 037 
ooO08u 
ooO08u 
0 01 
0 013 

18 
18 
0 OO15 
0 0019 
00035u 
00036 
7 1  

0029u 
0029u 
OOOO7U 
OOOO7U 
00038U 
00038u 
0 12 
0 11 
0 0025 
0 0021 
00023u 
00023u 
0065 
050 
0 0024 
0 12 
0002u 
0002u 
0084 
0 057 
0 0015 
0 0015U 
00035u 
00035u 
4 0  

99 
99 

42 

99 
99 
0 

5 0  

0 05 

1 0  

PIS 

0 05 

02  

0 3  

005 

2 5  

NS 

0 05 

0 1  

NS 

Analyte reduced bdow detecbon limL exact pemnt removal cannot be calculated 

Notes Influent = SamplingPort7 

= 
Effluent = SamplingPort18 
U Analyte not detected the detmon limlt is shown on the leR 
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TABLE 3-11 

ANALYTICAL RESULTS FOR THE ION-EXCHANGE SYSTEM 
(Concluded) 

Influent Effluent 
Concentration Concentration Percent ARAR 

Analyte (mdL) (m*) Removal (mg/L) 

Metals and inorganics 
Dissolved Potassium 
Selenium 
Dissolved Selenium 
Silicon 
Dlssohred Silicon 
Sodium 
Dissolved Sodium 
Strontium 
Dissolved Strontium 
Vanadium 
D~ssohred Vanadium 
Zlnc 
Dlssohred Zinc 
Miscellaneous 
Bicarbonate 
Carbonate 
Chlonde 
Fluonde 
NRrate/NRnte 
Sulfate 
Total Dlssohred Solids 
Total Suspended Solids 

3 0  
0 014 
0 013 
7 0  
7 1  

646 
65 
0 57 
0 57 
o m u  
00042 
0043 
0 0067 

184 

1 42 
10 ou 

086 
7 7  

485 

55  
464 

1 1  
ooO08u 
ooO08u 
6 5  
6 0  

164 
15 1 
00033u 
00033u 
00035u 
00035u 
00058 
00048 

10 ou 
10 ou 
19 2 
0 67 

55 1 
5 OU 

70 
5ou  

63 
0 01 

7 NS 
15 
74 NS 
77 

NS 

- 0 1  

87 2 0  
28 

NS 
- NS 
86 250 
22 NS 
- 10 0 

250 
85 400 

NS 

Anatyte reduced below detection limits exact percent removal cannot be calculated 

Notes Influent = Sampling Port7 

5 

HRuent = Sampling Port18 
U An- not detected the detectmn limit is shown on the left. 
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TABLE 3-12 

ANALYTICAL RESULTS FOR ION-MCHANGE COLUMN NO 1 

Anrlyte 

Metals and Inorganice 
Aluminum 
Dlssolved Aluminum 
Arsenic 
Dlssolved Arsenic 
Banum 
Dlssotved Banum 
Calcium 
Dlssolved Calcium 
Chromium 
Dlssolved Chromium 

Dlssolved Copper 
Iron 
Dlssotved Iron 
Lead 
Dlssolved Lead 
Mrum 
Dlssolved Lnhium 
Magnesium 
Dlssolved Magnesium 
Manganese 
Dlssolved Manganese 
Molybdenum 
Dissolved Molybdenum 
Potassium 
Dissolved Potassium 

Copper 

0029U 
O W  
00029 
00022 
0 16 
0 16 

74 9 
74 a 
0002U 
00036 
OOO40 
00048 
0099 
0 037 
ooO08u 
ooO08u 
0 01 
0 013 

18 
18 0 
0 0015 
0 0019 
00035u 
00036 
71 
3 0  

0029U 
0034 
0 0007u 
0 m 7 u  
0 16 
0 11 

731 
51 6 
0002u 
00027 
00023u 
0 0027 
0 018u 
0 025 
Oooo8u 
0 0011 
00098 
00084 

17 4 
123 
0 0015U 
00032 
00035U 
oo(135u 
3 3  
4 2  

~ 

Anelyte reduced below detection limb exact percenl removal cannot be calculated 

Natc#, Influent = SamplingPort7 
Effluent = SamplingPort8 
U = Analyte not detected the detection limit is shown on tho left. 
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TABLE 3-12 

ANALYTICAL RESULTS FOR ION-EXCHANGE COLUMN NO 1 
(Concluded) 

Analyte 

Influent Elfluent 
Concmtratlon Concentration Percent 

Removal (mgll) (mgll) 

Metab and Inorganic8 
Selenium 
Dlssohred Selenium 
Silicon 
Dissolved Silicon 
Sodium 
Dissolved Sodium 
Strontium 
Dissolved Strontium 
Vanadium 
Dissolved Vanadium 
Zinc 
Dissolved Zinc 
Mlscellaneous 
Bicarbonate 
Carbonate 
Chlonde 
Fluoride 
NnratelNrtnte 
Sulfate 
Total Dissolved Solids 
TotalSusp Solids 

0 014 
0 013 
70 
71 

646 
65 
0 57 
0 57 
00035u 
00042 
0043 
00067 

184 

142 
10 ou 

086 
77  

485 

55 
464 

0 0016 
ooO08u 
67 
77 

62.3 
407 
055 
039 
00035u 
00035u 
0 018 
0062 

965 
10 ou 

086 
2 5  
SOU 

5 ou 

198 

692 

4 

4 
25 
4 
32 

- 

- 
58 - 

68 

Analyte reduced blow detection limits exact percent removal cannot b calculated 

Notes Influent = Sampling Port7 
Effluent = Sampling Port8 
U = Anatyte not detected the detection limit is shown on the left. 
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TABLE 3-13 

Revision 0 

Date 

ANALYTICAL RESULTS FOR ION-EXCHANGE COLUMN NO 2 

Analyte 

Metals and Inorganics 
Aluminum 
Dissolved Aluminum 
Arsenic 
Dissolved Arsenic 
Barium 
Dissolved Banum 
Calcium 
Dissolved Calcium 
Chromium 
Dissolved Chromium 
Copper 
Dissolved Copper 
Iron 
Dissolved Iron 
Lead 
Dissolved Lead 
Lithium 
Dissolved Lithium 
Magnesium 
Dissolved Magnesium 

Dissolved Manganese 
Molybdenum 
Dissolved Molybdenum 
Potasslum 
Dissolved Potassium 

Manganese 

0 029u 
0034 
0 m 7 u  
0 m 7 u  
0 16 
0 16 

731 
51 6 
0 w2u 
00027 
00023u 
00027 
0 018u 
0 025 
ooO08u 
0 0011 
00098 
00084 

17 4 
12 3 
0 W15U 
00032 
00035u 
00035u 
33  
4 2  

0029u 
o m u  
O W 0 9  
0 0007u 
0029 
0 024 

339 
32.4 
0002u 
0002 
oooz3u 
00023u 
0033 
0038 
0 W14 
ooO08u 
0 01 
00085 

15 5 
15 3 
0 OO15U 
0 0015 
O ~ U  
00035u 
3 6  
2 4  

- 
a2 
85 
54 
37 

26 
I 

- 

- 
43 

~~ ~ 

Anedyte reduced below detection limb exact percent removal cannot be calculated 

Notes Influent = Sampling Port 8 
Effluent = Sampling Port 9 
U - - An- not detectd the detdon limlt is shown on the left. 
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TABLE 3-13 

ANALYTICAL RESULTS FOR ION EXCHANGE COLUMN NO 2 
(Concluded) 

Analyte 

Influent Effluent 
Concentratlon Conwntratlon Percent 

Removal mgn) man) 

Metals and Inorganic8 
Selenium 
Dssolved Selenium 
Silicon 
Dlssolved Silicon 
Sodium 
Dlssdved Sodium 
Strontium 
Dlssolved Strmum 
Vanadium 
Dissolved Vanadium 
Zinc 
Dlssdved Zinc 
Miscellaneous 
Bicarbonate 
Carbonate 
Chlonde 
Fluonde 
NrtratelNrtnte 
Sulfate 
Total Dissolved Solids 
Total Suspended Solids 

0 0016 
0 0008U 
6 7  
7 7  

62.3 
487 
0 55 
039 
00035u 
00035u 
0 018 
0 062 

965 
10 ou 

086 
2 5  
5 0  

5 0  

198 

692 

0 0018 
ooO08u 
7 0  
6 7  

662 
644 
025 
023 
00035u 
00035u 
00041 
0 0056 

10 ou 
10 ou 

082 
20 
5ou 

5 OU 

199 

51 2 

Analyte reduced below detection limits exact percent removal cannot be calculated 

Notes Influent = Sampling Port 8 
Effluent = sampling Port 9 
U - - An- not detected the detecton limit ib shown on tho left 

10012793 DEN 
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TABLE 3-14 

ANALVllCAL RESULTS FOR ION-MCHANGE COLUMN NO 3 

Analyte 

Metak and Inorganics 
Aluminum 
Dlssohred Aluminum 
Arsenc 
Dlssohred Arsenic 
Banum 
D~ssolved Banum 
Calcium 
Dlssohred Calcium 
Chromium 
Dlssohred Chromium 
Copper 
Dlssohred Copper 
Iron 
Dlssohred Iron 
Lead 
Dlssohred Lead 
Lnhium 
Dlssohred Lrthium 
Magnesium 
Dissolved Magnesium 
Manganese 
Dissolved Manganese 
Molybdenum 
Dissolved Molybdenum 
Potassium 

0029u 
0029u 
OOOO7U 
OOOO7U 
0026 
0 024 

341 
339 
0002u 
0002 
oocmu 
o m u  
004 
0025 
0 0014 
0038 
0011 
0 011 

15 5 
154 
0 OO15U 
0 0019 
00035u 
00035u 
66  

0029U 
0068 
0 0007u 
0 0007u 
00038u 
00038u 
0 07 
01  
o m u  
OW2l.J 
00023u 
oo(M3u 
0 021 
0 078 
OOOO8 
0036 
0002u 
o m u  
0033u 
0033u 
0 w1su 
0 W15U 
00035u 
00035u 
3 4  

99 
99 

5 

- 
48 

Analyte reduced Mow detecbon limits exact percent removal cannot be calculated 

Notes Influent = Sampling Port11 
Effluent = Sampling Port12 
U = Analyte not detected the dethon limit w show on the left 
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TABLE 3-14 

ANALYTICAL RESULTS FOR ION-EXCHANGE COLUMN NO 3 
(Concluded) 

Analyte 

InllWflt Effluent 
Concentration Concentratlon Percent 

(mfm (m*) Removal 

Metals and Inorganics 
Dissolved Potassium 
Selenium 
Dissolved Selenium 
Silicon 
Dissolved Silicon 
Sodium 
Dissolved Sodium 
Strontium 
Dlssolved Strontium 
Vanadium 
Dissolved Vanadium 
Zinc 
Dlssolved Zinc 
Miscellaneous 
Bicarbonate 
Carbonate 
Chlonde 
Fluonde 
NnratelNnnte 
Sutfate 
Total Dlssolved Solids 
Total Suspended Solids 

3 5  
OOOO9 
ooO08u 
6 9  
7 0  

660 
65 6 
0 25 
0 25 
0 m5u 
00035u 
0 0053u 
0 0055 

10 ou 
10 ou 

086 
1 9  
5 ou 

SOU 

257 

530 

2 6  
ooO08u 
0 0019 
6 9  
6 4  

13 7 
13 7 
00033u 
00033u 
00035u 
00035u 
00048 
0 0075 

10 ou 
10 ou 

082 
1 6  
5ou 

SOU 

248 

62 

Analyte reduced below detection limlts exact percent removal cannot be ccllculated 

Notes Influent = Sampling Port11 
HRuent = SamplingPort12 
U = An- not detected  the^ detection limit is rhow on the I& 

I 
1 
1 
I 
n 
I 
1 
8 
I 
I 
1 
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TABLE 3-15 

ANALYTICAL RESULTS FOR ION-MCHANGE COLUMN NO 4 

Analyte 

Metals and Inorganics 
Aluminum 
Dissolved Aluminum 
Arsenic 
Dlssolved Arsenic 
Banum 
Dlssolved Banum 
Calcium 
Dlssolved Calcium 
Chromium 
Dlssolved Chromium 

Dlssohred Copper 
Iron 
Dlssolved Iron 
Lead 
Dlssohred Lead 
M u m  
Dissolved LRhium 
Magnesium 
Dlssohred Magnesium 
Manganese 
Dissolved Manganese 
Molybdenum 
Dlssolved Motyybdenum 
Potassium 
Dissolved Potassium 

Copper 

0029u 
0068 
OOOO7U 
0 m7u 
00038u 
00038u 
007 
0 10 
o m u  
0002u 
00023U 
ooox3u 
0 021 
0 078 
OOOOSU 
0036 
OOMU 
0002u 
o m u  
0033u 
0 0015U 
0 OO15U 
00035u 
00035u 
3 4  
2 6  

O W  
O W  
Oooo7u 
OOOO7U 
00038U 
00038u 
0 12 
0 11 
00025 
0 0021 
0002w 
ooopu 
0065 
0 5  
0 0024 
0 12 
0002u 
0002U 
0084 
0 057 
0 0015 
0 0015U 
o m u  
00035u 
4 0  
1 1  

An- reduced below daection limlts exact percont removal curnot be calculated 

Notes Influent = SamplingPolt12 
Effluent = sMIplIngP0lt18 
U = Analybnotdotectd t h e d ~ l i m t t i s s h o w n o n t h e l e f t  
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TABLE 3-15 

ANamca RESULTS FOR ION-EXCHANGE COLUMN NO 4 
(Concluded) 

Analyte 

Metals and Inorganics 
Selenium 
Dissolved Selenium 
Silicon 
Dlssohred Silicon 
Sodium 
Dissolved Sodium 
Strontium 
Dissolved Strontium 
Vanadium 
Dissolved Vanadium 
Zinc 
Dissolved Zinc 
Miscellaneous 
Bicarbonate 
Carbonate 
Chloride 
Fluoride 
Nttrateblttnte 
Sutfate 
Total Dlssdved Sdlds 
TotalSusp Solids 

Oooo8u 
0 0019 
69 
64 

13 7 
13 7 
00033u 
00033u 
00035U 
00035u 
00048 
0 0075 

10 ou 
10 ou 

082 
1 6  
5ou 

5 OU 

240 

62 

oooo8u 
Oooo8u 
65 
6 0  

16 4 
15 1 
00033u 
00033U 
00035U 
0003!jU 
00058 
00048 

10 ou 
10 ou 
19 2 
067 

551 
5ou 

70 
5ou 

6 
6 
- 

- 
36 

Analyte reduced below detecbon limits exact percent removal cannot be calculated 

Notes influent = SamplingPort12 
Effluent = SunplingPortl8 
U -- Ana@ not detected the detecbon limit is rhown on the I& 

- 
92 
18 
- 

i, 
1 

10012795DEN I 
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3 1 3 2 Radionuclide Removal 

Radionuclide removal efficlency was tested on June 9 and July 22,1992 at a flow rate of 30 gaUorw 

per minute (gpm) Radionuclide cmcmmms of ion exchange column No 1 influent and effluent 

are shown in Tables 3-16 and 3-17 No radionuclde concmmons exceeded specified ARAR 
limrts The column was very effectrve for uranium234 235 and 238 removal reducrtg these con- 
centration by more than 90 percent dunng each tnal Because the uranium mopes are strong 
alpha emltters a corresponding drop in levels of gross alpha activity IS expected thts was only 

obsewed dunng trial 2 Levels of gross beta actmy were only slightly reduced during each tnal 

thls IS likely the result of the presence of hydrogen-3 (tntium) and strontium-90 both beta-emltters 

in the treatment water (Table 3-17) Nslther radionudlde was substanhaily removed by the cdumn 

However they were already below ARARS Samples collected dunng mal I (Table 3-16) were ncrt 

analyzed for hydrogen4 and m u m  90 Concentrat~~ns of plutonium ( 236 238 and 239) were 

well below ARARs and very near detection limns during each mal given the error margins 

associated wnh these values n IS likely that their reported presence IS attributable more to 

expenmental error than to actual groundwater contaminarbon 

3 1 4 Air Sampling 

k r  sampling was conducted from June 10 to 1 1 1992, to determine f VOCs were released dunng 

the operatton of the treatment fac~lw Sampllng protocol was in compliance with EPA method 

TO 14 Samples were collected at three lacations (1) the west vent of the surge tank located 

outside the treatment plant (sampling pomt 6 on Flgure 1 2) (2) the effluent vent of the degaMer 

located inside the treatment plant (sampling polnt 10 on Figure 1 2) and (3) a background locat~on 

imde the treatment plant Flow controllers were used to collect timeweighted samples VOC 

concentratnns in the i r  samples are shown in Tables 3-18 and 3-19 Comentmtm of 

ethiybenzene 1 3-dimethylbenzene 1 24imethylbenzene and toluene were high in the vent sam 

pies compared to the background samples concentratlons of other VOCs were largely below Wee 

hon limlts Because the VOCs detected in the sur samples were not detected in the influent water n 
is suspected that they were released by the plastlc piping systems tank linings or rems within the 

10012788 DEN 
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TABLE 3-16 

ANALYTICAL RESULTS FOR RADIONUCLIDE REMOVAL TEST OF ION-EXCHANOE 
COLUMNNO 1 

JUNE9 1992 

~ __ __ ~~ 

inflwnt Ernwnt 
Concentration Concentration Al?AR Value 

Analyte WW (PCW WVL) 

Americium 241 ND ND 4 

Americium 243 ND ND NS 

Plutonium 236 ND 0008f0008 NS 

Plutonium 238 0 028 k 0 026 0032 f 0013 

Plutonium 239 00092 0008 ND 

Plutonium-242 ND ND 15(Pu-238 239 240) 

Uranium 232 ND ND NS 

Uranium 234 3 649 f 0 379 ND 

Uranium 235 0477 -C 0088 0006 f 0012 

Uranium 238 2749 f 0293 0004 f 0010 40 (total uranium) 

Gross Alpha 2 07b 3 lsb 15 

Gross Beta 40 4b 29 73b 50 

%ported value f 2 sigma error 
%mor not reporbd 

Notes Influent = Sampling Port7 
Effluent = SamplingPort8 
ND = Analytenotdetected 

10012796 DEN 
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TABLE 3-17 

ANALYTICAL RESULTS FOR RADIONUCLIDE REMOVAL TEST OF ION EXCHANGE 
COLUMNNO 1 
JULY 22,1992 

InffU8nt Effluent 
Concantration Concentration ARAR Valw 

Andyte @Cw @cw W W  
Amenciurn 241 

Amenciurn 243 

Hydrogen4 

Plutonium 236 

Plutonium 238 

Plutonium 239 

Plutonium 242 

Stronhum 90 

Uranium 232 

Uranium 234 

Uranium 235 

Uranium 238 

Gross Alpha 

Gross Beta 

ND 

ND 

219 82b 

0002aO004 

000078 f 0006 

000006*0006 

ND 

0 07b 

ND 

399220323 

0209aoo43 

289 f 0241 

1 95b 

37 osb 

ND 

ND 

161 7Ib 

0004fOoo5 

0005f0006 

0001*0oo5 

ND 

OP 
ND 

0035 f 0011 

0015 f 0008 

0015 f 0007 

OP 
24 s2b 

4 

NS 

2oOOo 

NS 
- 

lS(Pu238 239 240) 

NS 

8 

- 
- 
- 

40 (total uranium) 

15 

50 

Report value k2 sigma error 
%nor not repohd 

Notes Influent = Sampling Port7 
Effluent = Sampling Port8 
ND = Analytenotdetected 
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TABLE 3-10 

VOLATILE ORGANIC COMPOUND CONCENTRATIONS IN BACKGROUND AND SYSTEM 
AIR SAMPLES JUNE 10 1992 

B8CkglaUnd 
Sample Degu skck Surp T8nk Vent 

Concentration Concentration Concentrrtlon 
Anwe (PP b) (PPW @Pb) 

Ethylbenzene 3 u  220 51 0 

Styrene 1 4 J  6 U  6 U  

1 &Dimethylbenzene 10 6 U  2300 

Toluene 4 4  88 29 

Tetrachloroethene 2 u  6 U  5 1  J 

Chloroform 

1 1 1 Tnchloroethane 

Tnchloroethene 

3 u  

5 4  

2 u  

68 J 

4 5  JB 

6 U  

66 J 

11 

4 J  

1 2 Dimethylbenzene 3 8  6 U  840 

1 2 4Tnmethylbenzene 9 4  J 6 U  6 U  

Notes J = Esbmatedvalue 

= 
U = Analytenotdetected 
B Analyb detected in associated blank aa well M sample 

Compounda not detected in any samples 

cral3-Diihloropropone 
trans-1 SDlchloropropme 
1 4Rchlorobenzene 
12-0ibromoahane 
1 ,2 Dichloroethure 
1 3 5-Trimethylbenzene 
Chlorobenzene 
1 ,2 4Tnchlorobenzene 
cis-l,2-Dichlorwthene 
13-Dichlorobenzene 

Carbon Tetrachloride 
BetKcHlO 
Vinyl ohlonde 
1 1-Dichlorodmne 
l$?-DiChloroprOpM. 
1 1 2 T n c h ~ a n e  
1 la2 Tetrachlomthano 
Hexachlorobutadiine 
1,2-Dichlorobenzene 

I 
1 

I 

10012796DEN I 
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TABLE 3-19 

V0LATlI.E ORGANIC COMPOUNO CONCENTRATIONS IN BACKGROUNO AN0 SYSTEM 
AIRSAMPLES JUNE11 1SB2 

Ethylbenzene 

1 3 Dimethylbenzene 

Toluene 

Tetrachloroethene 

Chloroform 

1 1 1 Tnchloroethane 

1 2 Dimethylbenzene 

124- 
Tnmethylbenzene 

1 6  

7 7  

2 7  

1 u  

2u 

6 4  B 

2 9  

1 4 J  

77 

470 

49 

6U 

4 1  J 

93 B 

21 0 

6 U  

280 

700 

33 

2 4  J 

3 7  J 

12 B 

280 

6 U  

Compounds not detected in any samples 

stvmne 

tran8-1 SDiiloropropena 
cie-1 Sthchloropropone 

1 QDchbrobmzme 
1 2 Dibromoahure 
1 2 Dahloroahane 
1 3 Sfrhnahylbonzene 
Chlorobenzene 
1 2 4-lrichlorobenzene 
cis-1 2 Dichlorodhmo 

10012796DEN 



WBG ROCKY FLATS PlANT 
Systems Operat~on and Opbmu8bon 
Report for Opembls Unit 1 

Final 

Secbon 
Revision 
paw 
Drto 
Organization 

21000-RP-ow15 

3 
0 

3Sof40 

treatment system Further testing will be performed to verify they were assoclrrted with startup 

condnions 

In addnion the absence of VOCs associated wRh the influent groundwater suggests that StljPpKlg 

(as opposed to oxrdatron) did not occur 

3 2 SYSTEMS OPERATION 

Dunng operatlon of the groundwater cdlectlon storage and treatment systems some equipment 

fatlures occurred and other observatKKls were made such that the operation may be made more 

reliable through minor modification 

3 2 1 UV SecOnd8ry E ~ c a l  Protection 

The UV unit contatns a high voltage ballast and capacitor for each of the 16 lamps These are 
located in two SurGOded panels A shunt tnp is installed on the pnmary side of the ballasts in each 

panel so that if arcing would occur in the panel the W unn would be automat~cally de-energued 

However a similar shunt was not installed on the secondary (lamp) slde On one occasm a lamp 
wre shorted and arced in the panel The operator manually turned the unR off to prevent damage 
A shunt installed in the secondary lamp circul would prevent such an occurrence 

3 2 2 UV Panel Cooling 

Cooling fans are installed in each W ballast panel to move i r  through the panel and around the 
ballasts to prevent overheating Dunng UV operat~on the lamp supply ballast temperature nses to 

about 110°F In spa8 of the fans locakzed temperatures in the ballast panels may become 

excessive and exceed 180°F The manufacturer has recommended elther relocating the exsting 
fans or installing an internal pancake fan to increase i r  cfrculat~on 

10012788 DEN 
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3 2 3 Peroxlde Dose 

Testing included operatm of the W system at pemude doses of 35 and 50 mgA Organic removal 
was achieved at both concentrahons It may be possible to funher reduce the dosage while ma~k 
taming complete removal of the organics Reducing d by 10 mg/L would result in a savings of about 

$0 94 per day h would probably not be cost effective to conduct a study for thw purpose 

3 2 4 Influent Suspended Solids 

The influent water from the french drarn contans few suspended sol& Therefore the W treat 

merit system contans no provlslon for removing suspended solids However two c o n d d m  may 
exst and have been noted OcCasKMally when influent suspended solids may become sgnlficant 

Water from the french dram may comn solids rf pumpng IS continued until the low level switch 
stops the pump The low mer conddion causes silt to be drawn from the french drain and sump 

Influent to the UV una also includes water from the Building 891 sump From tme to time and espe 

cially dunng wet weather soil IS brought into the building on shoes or equipment. Thrs matenal may 
get washed to the sump and then be pumped to the influent tanks Any solids in the influent tanks 
eventually mutthe tanks and are carned tothe UV reactors and dawnstream units Prowon needs 
to be made to remove the sol& ahead of the UV supply pumps to prevent deposition in the treat 

ment system A cartndge fitter would provide the needed protectm 

A basket strainer has been installed in thls line to remove material larger than 3/8 inch to protect the 

Pumps 

3 2 5 Ion Exchange Effect on pH 

Dunng startup and operatm of the treatment faclllty the pH after IX treatment was observed to vary 

from more than pH 9 0  immedmtdy fdbxnng r e g e n e m  to approximately 25 after several 
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thousand gallons were treated Because there IS no pnwtsron to adjust pH after treatment the IX 

resins would be regenetated when pH decreased to about 6 0  atthough the resins were still 

efficiently removlng the inorganics and metals as requred 

The onginal design baas had included a provlsion to split the flow after the second IX column Hnth 

part of the flow to be passed through a column of actrvated alumina. This concept was 

recommended u1 the lntenm Remedlal Action Plan (IRA) for the OU1 881 Hillsde Area (Rockwell 

1989) Its purpose would be to remove manganese or selenium (id present) and reduce the volume 

of IX regenerant The flow schematic was changed in the Bass of Destgn Report for Ion Exchange 

System 881 Hillslde Remedial Actions (ESI 1989) The system was cocwtNcted to treat all of the 

water through the four IX columns It may be possible to p m d e  better pH control and st111 maintain 

the required inorganic removal by replaclng one or more of the resins with other more selective 
resins Splitting the flow after the second IX column and then recombining the two streams at the 
final effluent may also be useful for providing better pH control A study of atternatnre resins and 

flow schematics would determine whether such considerat~~ns could be used effecbvely 

3 2 6 Ion Exchange Basts of Design 

The ion exchange bass of design (ESI 1989) recommended an alumina column after ion exchange 

column No 2 as descnbed above Based upon the results presented in Section 3 0 selenium IS 

adequately removed in ion exchange column No 1 Therefore an alumma column IS not necessary 

3 2 7 Radionuclide Analysis 

The present procedure for measunng radionuclides in the treated water is to collect a sample from 
a full effluent storage tank and send it to a laboratory for analysts Laboratory analysis for radio- 

nuclides IS tlme consuming and results are reported long after the ather analyses are received To 

facilnate treatment plant opemons a gamma spectrometer installed at the treatment system would 

be useful to p r w e  a rapid response and faciliie treated effluent cksposal without storage 
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3 2 8 Hydrogen Peroxide InJectlon 

Before H202 IS injected into the UV reactors It IS diluted with treatment effluent water from the UV 

system A centnfugal pump (splmer pump) IS installed at the W outlet to muc and pump the diluted 

t-&02 to any of three inpctm ports at the reactors Because of the locath and poshon ofthe 
pump suction pipng the required flooded suctmn IS difficult to m m n  Currently the surge tank 

inlet valve is kept in a partly closed posnion so that the UV outlet pressure can be maintained at 

about 5 psi This procedure IS not recommended because I the pressure increases signmcantly 

the UV reactor pressure will cause the overpressure rupture dlsc to fa11 T ~ I S  condltron can be 

corrected by relocating the W reactor outlet piping to make sure the plpe IS always full of water 

thus assunng a flooded pump suction 

3 2 9 French Dmln Wmter Level 

The initial operat~ng instructions for the french drain do not  ISC CUSS the desired water level for 

normal operation In general the level has been maintamed near the lower pumping lima so that 
the french drain and surrounding soils contain lrttle free water A current concern IS that maintaining 

a very low level may actually reduce the total amount of water that can be recovered and It may also 

contnbute to pumping more suspended sol& in the form of SIR to the treatment system For best 

operation the pump controls should be set to turn off the pumps when the level drops to near the 
mid point elevation of the french drain 

3 2 10 881 Footing Draln 

As prevlously stated the treatment system influent contaminant concentrations are less than 

anticipated The 881 footing drain IS not expected to contain metals or radionuclides above ARARs 

(DOE 1990) Therefore this water may be sunable for dtscharge directly to the South Interceptor 

Dnch (SID) -ut treatment Addiional analyses should be conducted to venfy I the stream meets 
ARARs before treatment 
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3 211 Presence of Iron 

There has been concern that iron may be present in sufficient quantity in the influent to precipitate 

on the quartz tubes or to reduce the efficiency of the W/H20, process Although iron is present in 

the influent at very low concentrations it has not adversely affected the W/H202 process 

While the iron did not interfere with the W/H,O, system a red slime collected in the bag filter at the 

IX system when water was recirculated from effluent tank T 206 Samples were collected from the 

ion exchange system Iron was detected but below ARARs The data are inconclusive on whether 

iron IS interfenng with the ion exchange system 

3 212 Acid and Caustic Pumps 

There was some initial concern that the acid and caustic metenng pumps suchon may not remain 

flooded because of their placement with respect to the acid and caustic tanks The caustic tank has 
been pumped down to within 1 1/2feet of the bottom and the causttc metenng pump suction 

remained flooded The caustic IS more viscous and difficult to pump than the a d  Therefore since 

the caustic system has operated without a problem the acid system IS also anttapated to operate 

wnhout any problems However the tanks should not be completely emptied This will help avoid 

the SRuatm of the pumps losing their prime 
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4 0 CONCLUSIONS AND RECOMMENDATIONS 

The purpose of this section is to present the conclusions derived from operahng and testing the 

system It also provides recommendattons for improved treatment system operation 

4 1 CONCLUSIONS 

4 1  1 Characterization 

The influent from the Wench drain and the Building 881 sump ConSwtenUy conta~ned the W h n g  

parameters 

Radionuclides-uranium234 235 238 hydrogen3 (ttibum) gross alpha, and 

gross beta 

Inorganits-arsenic h u m  calcium copper iron lithium magnesium potassium 

selenium sodium strontium zinc kcartmate chlonde fluoride nitrate sulfate 

and total dlssdved soltds 

Dunng the systems operation testing (refer to Tables 3-3 3-4 3-5 3-6 3-7 3-10 3-1 1 3-16 and 

3-1 7') onty four contaminants were detected above ARAR concentrations tetrachloroethene tnchlo- 

roethene selenium and total dissolved solids The high levels of 1 ldichloroethane 

1 1 l-tnchloroethane and 2 butanone shown in Table 3-1 were obsenred in only one sample out of 
approximately 100 taken dunng the course of this study 

10012797DEN 
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A more detaled discussion of the influent IS presented in Section 3 0 of thts document 

4 1 2 Systems Evaluation 

This section presents a summary of the treatment system s effectrveness 

The results presented in Smon  3 0 of the document demonstrate that the system treats OU 1 

groundwater to acceptable dlscharge requirements 

The W/H202 treatment unl successfully removed the organics present in the influent. Tetrachloro- 

ethene and tnchloroethene were both removed through cnadation not stnppmg to ARAR limits At 

30 gpm the W/Hz02 system achieved these removals at a hydrogen peroxide dose of 50 mgll  and 

8 W lamps At 15 gpm the W/HzO, system achieved these removals at a peroxlde dose af 

35 mg/L and wnh 16 lamps 

Most metal concentrations were below dtscharge limns in the influent Those that were above ds- 

charge limns were effectively removed by KMI exchange column No 1 T W  dlssohred sol& were 

effechvely removed by ion exchange column No 3 as designed 

Based on the results from one test the mn exchange system was successful in removlng radio- 

nuclides and inorganics The fdlowrng inorganics were removed by at least 70 percent and well 

below discharge limns 

Calcium 

Mag nestum 

Sodium 

Zinc 

Chlonde 

Total dissolved sol& 
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Additionally the follmng inorganics were removed to below detect1011 limits 

Arsenlc 
Banum 

copper 
Uhium 

Selenium 

Strontium 

Total suspended solids 

Bicarbonate 

Sutfate 

Uranium 234 235 and 238 were effectwely r e m e d  by the K)n exchange system Gross alpha 

results also indicated a reduckon in radlonuclides 

I 

21ooodp-0uo15 

A drscussion of the testmg results IS presented in Sectton 3 0 

f 
4 2 RECOMMENDATIONS 

I 
I .  

I 11 

4 
0 

3015 

WIU 

The follmng are recommendatmns for improving the operation of the W&02 and ion exchange 

treatment system 

1 Conslder a direct discharge of the treated effluent to the SJD bypamng the effluent storage 

tanks and eliminating double treatment of the groundwater This recommendation IS made 
because the tank coating conta~ns residual organics that may migrate to the stored water 

An online analyzer would verify the treated elfluent meets discharge requirements 

2 Install a shunt tnp on the secondary slde of the WM20, system ballast so that the system 
wouM automatically shut down in the event that arcing occurs m the secondary lamp circut 
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5 

6 

7 

a 

9 

10 

11 

12 

Improve the cooling in the UV/H202 system ballast enclosures to prolong s e ~ c e  lrfe of 

ballasts and capacitors The cooling could be achieved by installing internal fans or relocat 
n g  the existing fans 

Install a cartndge fitter on the inlet side of the UV/H202 system feed pumps to remove sol& 

Evaluate resins to eliminate pH swings 

Consider converting ton exchange column No 1 to a regenerable cdumn 

Install a gamma spectrometer analyzer in the ion exchange system effluent line for online 

Install a gas chromatograph for online measurement of VOCs at the treatment system 

effluent. 

Mod$ the UV system discharge pipmg to maintain a constant and reliable flooded sucbon 

at the p e r o m  splmer pump inlet 

The french dram water level should be maintained at an intermediate level to avd impact 

ing groundwater recovery and possible silt transport 

It may be possible to spln the flow after ion exchange column No 2 to mnimize pH 

vanaon while mantaming effluent quahty to meet ARARS and reduclng the ion exchange 

regenerant A study of flow SplMers and alternatnre IX reslns should be conducted to 
evaluate these passibiktles 

Conduct additional analyses on the 881 footing dram stream to confirm that the stream 
meets AMRs before treatment 
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13 Continue evaluation of iron to confirm whether It interferes Hnth the lon exchange process 

14 Continue monrtonng column u( 1 to determine resin effectnreness and radionuclide loading 

(health and safety concerns) 

15 Dunng regeneratton of the IX 1 resins the acid and caustic pump ckscharge piping is 

observed to vibrate AddRional ppe support should be placed to protect the piping from 

vibration damage 

10012797 DEN 

i -- 



EG8G ROCKY FIATS PLANT 
Systems Operabon and Optimkabon 
Report for Operable Unit 1 

Final 

21000dP-OW15 

5 
0 

l o f l  

5 0 REFERENCES 

DOE 1990 Unlted States Department of Energy lmnm Measure//mnm Remedial Amon Plan for 

the 881 HMside Area. Rocky Flats Plant, Golden Colorado January 1990 

EG&G 1992 EG&G Final Work Plan Manual for the Startup Operatton and Mantenance of the 

IMAM for the 881 Hillside Operable Unlt 1 Rocky Flats Plant. Golden Colorado Prepared 
for the Unrted States Department of Energy February 1992 

ESI 1989 Engineenng Science Inc Basis of Design Repot? for Ion Exchange System OU1 881 

Hi//s/de Remed/a/ Acbon Rocky Flats Plant Golden Colorado Prepared for the Umted 

States Department of Energy December 1989 

Rockwell 1989 Roclcwell Intemabonal lntenm Remedial &on P/an for the 887 Hillside Area 

Rocky Flats Plant Golden Colorado Prepared for the Unlted States Department of Energy 

1989 

10012798 DEN 



EG&G ROCKY FLATS PLANT 
Sysiems Operation and Optimization 
Report for Operable Unt 1 

Final 

Manual 21000-RP-ouo15 

W o n  
FkuWon 
p e  
Date 
Organization 

APPWd 
TITLE DataSumrnmes 

Appendbc A. DATA SUMMARIES 

Data summanes are presented in a senes of four tables on the follorrvlng pages 

The following notes or data q u a l m  (Q) are used to descnbe laboratory results tn Tables A 3  A 4  

and A 5 The Q mll be lwted at the top of each column contanmg the following qualifiers 

U = Analyte not detected The instrument deteum limit IS shown on the left (for 

example OoO6U) 

B = Analyte detected in associated blank as well as a sample 

N = Spiked sample recovery not within control lima 

W = Post-digestron spke for furnace AA anatysrs IS out of control h N t S  (8!j to 

115percent) whilesampleabsorbanceislessthan5opercentofsplkeabsorbance 

J = lndlcates an estimated value for eRher a TIC or an analyte that meets the tdentr 

fication cntena but the result IS less than the speufied detection lima 

BS = lndlcates that matm analyses were conducted on reagent grade water 

E = con cent ram^^ exceed the calibration range ofthe instrument 

* = Sample analyzed after holding time was exceeded 
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TABLE A 1 

SAMPLE POINTS AND DESCRIPTIONS FOR TREATMENT SYSTEM 

Sample Pdnt 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Descrlptbn 

Building 881 dram 

French drain 

Recovery well 

W/peroxlde unl influent 

UV/perowde unl effluent 

Ion exchange surge tank 

Ion exchange Column No 1 influent 

Ion exchange Column No 1 effluent 

Ion exchange Column No 2 effluent 

Ion exchange Column No 3 influent 

Ion exchange Column No 3 effluent 

Ion exchange Column No 4 effluent 
Neutralaation tank (Tank 210) 

Regenerant tank (Tank 205) 

Regenerant tank (Tank 206) 
Regenerant tank (Tank 207) 

Ion exchange Column No 4 effluent/recycle line 

DegasifiW 
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TABLE A 2 

IDENTIFICATION NUMBERS AND USES OF WATER SAMPLES COLLECTED 
DURING TREATMENT SYSTEM OPERATION 

MARCH 31 THROUGH SEPTEMBER Zl 1992 

S.mw 
Sample Number Sample Date Pdnt Sample Use 

3/31 

3/31 

3/31 

411 

411 

412 

412 

412 

416 

416 

416 

4/7 

4/7 

4/7 

411 3 

4/24 

4/29 

4/30 

4 

7 

13 

4 

5 

1 

4 

3 

4 

5 

4 

4 

5 

3 

14 

16 

14 

14 

SOT (VOA) 
SOT (VO"S/RADS/WQ) 

SOT (METS/RADS/WQ) 
SOT (VOA) 

SOT (VOA) 

MlSC CHAR 

MlSC CHAR 
CANCELLED 

SOT (VOA) 
SOT (VOA) 

RAD SCREEN 

MlSC CHAR 
CANCELLED 
MlSC CHAR 

MlSC CHAR 
MlSC CHAR 

RAD SCREEN 
MlSC CHAR 

Wneub.l  acid (semi-voldle) organic8 
MetaJ8 
Sample not useful for anaiysm d system dfichcy and usad onty for g o d  

C h U a C W Q d  ' onofthetmaimmtwater 
Sample used only for a radionucli screen 
System treatment water was a storage tank regenerant 
South Interceptor Ditch dkcharge 
Sample used for system operatmn tost @ammeten measured ahown in pamnthesos) 

Water q u d i  
V O ~ I O  organics 
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TABLE A 2 

IDENTlFlCATlON NUMBERS AND USES OF WATER SAMPLES COLLECTED 
DURING TREATMENT SYSTEM OPERATION MARCH 31 TO SEPTEMBER 21 1992 

(Continued) 

Sample 
Sample Number Sample Date Point Sample Uw 

5/4 

5/4 

5/4 

5/4 

5/4 

SI4 

5/4 

SI6 

5/11 

5/12 

5/18 

14 

4 

5 

BLANK 

5 

4 

5 

14 

4 

4 

14 

FT00030lTUl 5/19 4 CANELLED 

FToo031llUl 5/19 5 CANCELLEO 

5/19 

5/25 

5/26 

5/26 

5/21 

17 

14 

14 

16 

14 

RAD- 
CANCEUED 

RAD SCREEN 

MlSC CHAR 

MlSC CHAR 

Notes BNA = Base/neutral acid (semwolattle) organics 
METS = Metals 
MlSC CHAR = 

RAD SCREEN = 
REGEN = Syetem treatment water was a storage tank regenerant 
SID DIS = South Interceptor Ditch dwhar@e 
SOT 
VOA = Volatileorganics 

Sample not u8eful for anatyas of system dcnncy  and used only for gonad 
characteruabon of the treatment water 

Sample uwd only for a mdionuclii screen 

= SampJe uwd for system operobon test @ammeters measured ahown in puontlmes) 

WQ = water quality 

I :  
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TABLE A 2 

IDENTIFICATION NUMBERS AND USES OF WATER SAMPLES COLLECTED 
DURING TREATMENT SYSTEM OPERATION MARCH 31 TO SEPTEMBER 21 1992 

(Continued) 

Sample 
Sample Number Sample Date Pdnt Sample Urn 

5/29 

5/29 

m 
m 
m 
6/4 

6/5 

6/4 

6la 

6/1 0 

611 0 

6/10 

6/10 

a1 0 

6/1 0 

6/10 

6/1 0 

6/9 

14 

17 

15 

14 

15 

15 

15 

17 

17 

4 

5 

7 

8 

9 

11 

12 

18 

14 

AADSCREEN = 
REQEN a 

SID DIS = 
SOT = 
VOA 
WQ = 

Ba8a/neubal acid (semv&Ie) 0rg.nia 
Met& 
Sample not useful for anatyur of system .(ficmncy and u6ed only for 0.mnl 

characterrmbionofthsiraatmentwater 
Sun* wod only for a rul i iudid. .~ty.n 

System tmtmntw8ter we8 a stomgo tank regonerant. 
South 1nt.W Ditch d w  
Sample used for system opwrtlon kst @ammdem measured shown in pamthwm) 

Water q d i i  
Volatile organm 
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TABLE A 2 

IDENTlFlCATlON NUMBERS AND USES OF WATER SAMPLES COLLECTED 
DURING TREATMENT SYSTEM OPERATION MARCH 31 TO SEPTEMBER 2l 1992 

(conti- 

Sample 
Sample Number Sample Date Point Sampk Use 

FTooO5slTUl 619 14 RADSCREEN 

Fmoo56lTU1 6/10 BLANK AIR SAMPLE 

Fro0057lTUl ell 0 AMBIENT AIR SAMPLE 

6/10 

6/10 

6/11 

611 1 

6/11 

6/11 

6/12 

6/12 

10 

6 

AMBIENT AIR 
10 

6 

10 

5 

15 

AIR SAMPLE 

AIR SAMPLE 

SAMPLE 

AIR SAMPLE 

AIR SAMPLE 

AIR SAMPLE 

MlSC CHAR (RE= 

MlSC CHAR 

FIw086lTUl 611 5 14 RAD SCREEN 

Fmoo67lTU1 6/15 14 MlSC CHAR 

FmooeslTUl 611 5 14 MlSC CHAR 

FTooo69lTUl 6/15 14 MlSC CHAR 

6/15 

6/17 

14 

14 

MlSC CHAR 

RAD SCREEN 

CANCELLED 

Note8 BNA = Baselneutral acid (soml-volatile) orgamcs 
Ml3S = Met& 
MlSC CHAR = 

RAD SCREEN = 
REGEN = System treatment water was a atorage tenk regenerant 
SI0 DIS = South Interceptor Ditch dbchargo 
sot = 
VOA 6 Volat~leorg.nrcs. 
WQ = Waterqualii 

Sample not useful for ~ . l y ~ i ~  of system efficienoy and usad only for gonad 
characterhation of the treatment vmter 

Sample mad only for a radionuclh screen 

Sampk mad for system operation test (paruneton mmnd rhown in parenth-) 
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TABLE A 2 

IDENTIFICATION NUMBERS AND USES OF WATER SAMPLES COLLECTED 
DURING TREATMENT SYSTEM OPERATION MARCH 31 TO SEPTEMBER 21 1992 

(MnuW 

Sample 
Sample Numkr Smmde Date Pdnt Sampk Uae 

6l22 

w 
711 

It2 

711 3 

711 3 

711 6 

7 m  

7 m  

7 m  

7/22 

7/22 

7 m  

7/22 

7/22 

7122 

7/24 

7127 

14 

14 

16 

14 

16 

5 

14 

14 

4 

5 

7 

8 

11 

12 

13 

1 

15 

14 

RADSCREEN = 
REGEN I 

SI0 DIS L 

SOT = 
VOA - 
WQ t 

- 
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TABLE A 2 

IDENTIFICATION NUMBERS AND USES OF WATER SAMPLES COLLECTED 
DURING TREATMENT SYSTEM OPERATION MARCH 31 TO SEPTEMBER 21 1992 

(Contlnued) 

Sample 
Sample Number Sample Date Point Sample Use 

Frooo91m1 8/3 14 RAD SCREEN 

F.7ooo9Mu1 8/15 14 RAD SCREEN 

FlWOWTU1 811 9 14 RAD SCREEN 

FTooo94~1  8125 ALL SOT(voA/BNA) 

FTOWWlU1 8/25 ALL SOTw-NA) 

FTOOO96~1 8/25 ALL -(voAIBNcu 
F m o o 9 7 ~ 1  8125 ALL SOT (vomNA) 

-1 8/25 ALL =T(vOA/BNA) 

-1 8/25 4 RAD SCREEN 
m 1 0 0 m 1  8/25 14 RAD SCREEN 

m 1 0 1 m 1  8s29 14 RAD SCREEN 

m 1 m 1  SI5 14 RADSCREEN 
m 1 0 3 m 1  911 0 16 MlSC CHAR 

Fm0104m1 911 1 SID DIS M I S  CHAR 

I = r W 1 ~ 1  911 8 TANKNo 204 MlSC CHAR 

m 1 0 6 m 1  SI21 1 RAD SCREEN 

I 

RADSCREEN = 
REGEN - 
SID DE = 
SOT - 
VOA 
WQ =5 

- 
- 

Baselneutral =id (semhrdlle) organics 
MOt& 
Sample not useful for malyrr of system dRcter~cy and u8ed only for gcHwnl 

Sample used only for a radionuclide scmn 
System treatment water waa a atorage tank regenerant 
South Intercoptor Ditch dmcharga 
Sample used for system opembon teat (panmebra measured shown in puenthoses) 
Volatile organics 
Water quality 

ofthetreatmentwater c- . .  

1 
I 
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Appendix B MATERIAL SAFETY DATA SHEETS 

Mated Safety Data Sheets are presented in the following pages 
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SERIES 20 POTA POX 
EPOXY-POLYAMIDE POTABLE WATER TANK SYSTEM 
S e r b  P20 Conrorms with all ah pollution regul8ticms Smiting Vdatlle Oogmk 
CXxnmunds (voo 10 a mexhnum of 340 gramdtter (28 IbsJgal) 

DESCRIPTION 

NplcAL USE 

PRIMERS 
TOPCOATS 

COLORS 

SOLlDS BY VOLUME 
vounLE ORGANIC 
COMPOUNDS (VOO 

sellos20 
sew P20 

TneORenCAL COVCFILIOf 

DRY FILM THICKNESS 

CURING TIME-AT 75 F 
FORCE CURE 

TEMPERATURE RESISTANCE 
MIXING RATIO 

SPECIAL OUALIFIC4TlONS 

Cwoaion-teuistant coeting system for steel and concrete potaMe water storag. facilitiae 
High-bulld pmpenies pmkle WtstMdhg protettion with teHlor co&a Wkdady on 
and in pits Conforms to NSF Std 61 A W A  D 102 inside System No 1 and A W A  
C 210 Contact your Tnemec repmsmtrti for rrpproved systems in potable water scnhcm 
Conhng the interlor andlor exterior of steel tmks a d  ~~~ reservoirs wed tor potable 
water setvice Also recommended for vaives pumps ptpes and other Mod pot8bIe water 
contact equipment 
Self-mrning 

INTERIOR B1255 Beige, 2OAA83 Tank White, 20AA90 Whlte -1256 Beige p2oaAB3 
TMk White urd mAAa WhtW 
EXTERIOR Serles 20 &. PM Po~aPox, Serbs M & T1 M u r a S n i  Serles 73 EWm 
Shidd Series 74 & 75 EnduraShiid or Series 161 TnemeFascum 
Raar to.ppllcrbts t o p c o n t d a t n ~  lor cam avoilsblfihr md CdditlocrJinfOnMtion 
~ 2 0 ~ e x ~ f a r 3 v v e e l e s o r ~ n q u t n s . n ~ I n ~ ~ a a a o r  
ocarincation prlar to topcoatinonim SWOIB 70 an - IWM to snkc 70 a 
71 pIoduct 

STEEL Immersion Senrice-Nearwhite mast Cleaning espCSPl0). 

PRIMED SURFACES. I m m m  Semce--ScerHy the Series 20 prlmo axt surface by 
brusbbbsting before topcoating if the ~rlm coat has beon 'ixpoeed b swrllght Bo devs 
or longer and Series 20 is the spec~fiad topcoat, 
CONCRETE Allow new comte  to cure for 28 days. Brush-off blast. H o k  pits void6 
dnd craeks in brush-blasted concrete should bn filled with 631500 Filler and 8ur?acer 
(ANSUNSF Std 61 certified). 
ALL SURFACES must be ory and c b a  

2M211 Red, Wge Tank White 2O-AAXl White 
p20-1211 Rea p201255 6mge px).AA83 Tank Whlte PzoAABO white 
Epoxies chalk with axtanded orporuls to UrnUghL Ldc oi venin8iion andlof the used 

of cure may cause plllowlng to OCQU 

rhwt rw ddiw intmtloh 

Non-lmmerston saMCe--cOrnm€irCicu Blest Cleaning (SPCSR+ 

hWOYB~Qmftcrb#ldb*Wadcarbonmonoxfdsdd~8pplhthsnd~d8~ 

560=20 '(Mixed) 

UNTHlN N ED THINNED 10A THlNNEO IO/ 
(No 4Thinner) (No ffhinncr) 

Grazruter LWGal GrUndLlter LnsfGal Gramslliter LbsJGal. 
m369 302308 404410 3 3 7 3 4  
29831 5 2 4S2 63 ma36 2.88280 

696 ma sq n per qamn 
Primer SO to Sa mils per coat 

TO M d M  10 hours To recoat. 12 hours 
1st Coat: 24 hours at 75 F 
2ndCoat Fisdi2ro4hwrsat7SF torlowsdwtth24hourbat15OF pl~24hoursat7SF 

0% Continuous 250 F 
By volume-One 
Mes 20 P20 have Seen certified by tbe National Senitation Foundrtion in accordma 
with ANSIlNSF Std 61 for mtable water mnlact Ambient air CUM Serlcrs 20 a P20 are 
qualified for use on the interior of potable water storege tanks and reaewrs of 1 WO 
@Ion capecity or greater Fwcecrrred Series 20 Is qualified for patrble water tanks of 
100 gallons or gmater Contact your Tnemec representative for approved ANSJNSP Std 
61 systems and additional information on potential uses 

Values may vary with coror 

Topcoat 6 Intamadate Coats 40 to 80 mrs per coat 

immersion !Service 7 day8 

Internittent 275 F 

to ple (Pan e) 
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SERIES 20 POTA-POX 

PERFORMANCE CRITERIA 

Ths product will meet or exceed the following test requirements sWisheQ for the coating 
systems listed 

ABRASION 

ADHBION 

FRESH WATER 

SALT SPRAY (FOG) 

DlELECTRfC STRENGTH 

Merhod ASTM 0 Soeo -17 Wheel 1 OOO grams load 
System 20.2 Onecoat Pota-Pox (40 to 5 0 mrls OFT1, 30 &iys cum prior to testing 
Requirsmenr. No mom than I15 mg loss after 1 a00 cycles 

Method Coang system applied 10 S s p C s P l O  cmmd hotded steel cured 7 days prior 
Io testlng and immersed In mated tap water at 77 F 
System 2&1 Two-Coat PotpPox (4.0 to 50 mils Dff/coatl 
Requmnerrt No blistering delsminatkn or other kms of film mtegrlty after 4 years 
exposure. 

Method ASTM B 117 applied to SGPCSPIO cleaned hot rolled steel 
System 201 Twocoat Potapox (4.0 to SD mils OfTcoat) c u d  10 dw prior to testing 
Re~uimmmts No blistering mting cradong or delamination of film No mom than Vl6 
in Nst Creepage at scribe after 1 a00 hours exposum. 

Method ANSUASTM D 169 Won term test) 
System 2Gl T m  Pot&Pox (50 to 6.0 mils DiTkoat) coding system applied to SSFC 
SPlO c l e d  steel and c u d  50 -8 prior to testing 
Requ/rer??enr No less than 1050 vowmil average of f i e  tests 

Page 2 of 4 
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SERIES 20 POTA POX 

APPLICATION INFORMATlON 

MIXING 

SPREADING RATE 

suggested 
Minimurn 
Marimurn 

THlNNiNb 

POT UFE 
SURFACE TEMPERATURE 

APPLICATION EQUIPMENT 

Air way 

CLEANUP 1NSTRUCIK)NS 

USe m f  mmf to !3tk COntentS Of 88Ch COnWW W h g  8UW p1-t rbmLlrU 
on the bottom. Pour a measumci mount of Pztrt 8 lnte a cban cm!laintt Wge emugh 
to hold both components.Add an equal Vorumof Part A to Piat B whfk underagitation 
Contlnue agltatii until the two CMnpdCMMs are thorouohIy mixed Eo not we mixed 
materia beyond pot life limita NOTE forappllcrtio~~ betwan 50 F kdO F.,bom COIIT 

thirty (30) minutes befom .pplkdoni restir Mom wing. 
-tb(PartA & b)ShOUld be- 60 f p ~ t O t d X b @ . ~ m b r s d  fMrrhtW8turd 

Rim Intermediate andlor Topcoet 
Dry Mils Wet MIls Sq.FtM Dry MIls Wet Mils S g F W  

4 0  7 0  225 !LO 90 180 
3.0 55 299 4.0 7.0 m 
50 05 180 60 la6 150 

Allow for ovenspray and surface imguiaritfes Film thkknem is based on cbstst OS mR 
Roller or brush app!lcatlon requires two coat8 to obWn ncommandad film thiduw88. 
Application of ooadlng beW rninhnan or abam maximum dry m11 thldmsss lecMvnended 
may adversely affect cwtlng parfomranca 

a Use No 4 Thinner For airless spmy dkr or brush thln up to 5Y (about tc 
pint per gallon) for elr spray thin up to 10% (about W pint per glrlbn). CAlJTlOk ssrler, 
20 NSF certlfhtlon Is bawd on thinning wlth No 4 Thinner mifmhg WWI my thinner 

Series m Use No 7 mnner For alrlsss upray roller or bruoh thln up 10 3% (about Ik 
pint per gallon) for air spray thIn up to 10 h *ut Y pint per gallanl C m  Series 
p20 NSF certiwlon ts brsed gn thinning with NO. 7 minner minntng with any thinner 
other than No 7 nogates ANSUNSF Std 61 certification. 
~ ~ h o u r s e t 5 O F  
Minimum 50 F 
The wff8ce should be dry and at least 5 F above thr daw point Coating will not cum 
below minimurn surface temperature. 
k r  spray arless spray bmsh or d e r  

Qun nuidl ip  Air- AirHoaa WlHoae Atomukrg Pot 

other thM NO 4 m m  ANSMF 9w. 61 CcWtiMOn. 

10 hours at 77 F 
Maximum 1% F 

4 hours at 100 F 

Suggested equipment or equd 

Page 3 of 4 520 I 
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S E R B  20 POTA POX 

SHIPPING, STORAGE & SAFETY 

NUMBER OF COMPONENTS 

PACKAGED IN 

NET WEIOHT PER GALLON 

STORAGl TEMPERATURE 
SHELF UFE 

FLASH POINT-SETA 

SAFETY INFORMATION 

Twa-Part A and Part B 
5 gallon pails and 1 gallon cans-All sues must be ordered in multiples of 2 

1250+025Ib (Nltxecn 

Minimum 20 F 

I 2  m t h a  at recommended storage tempratus 

Series 20’ Pan A 82 F-Pan 8 64 F 
Series P2CP Pan A $2 F-Part 8 64 F 

This product (and any recommended thinners) contains solvents andlor other chmical 
ingfadients. Adequate health and safety precautions should be o&Senred during S O W  
handling, application and cunng For information mgading the potential hp;ords aB8oc&ted 
with this pmduct plaase mrer to the container label or m~uetst a Matertat Safety Oata 
Sheet from Tnernec Company Inc at the adaress noted in this data aheet Heam dimct 
your inquiries to me attention of our safety Director 

Maximum 110 F 

< 
V a I w  may vary with color 

WARRANTY & LJMITATION OF SELLER’S LlABlLllY Tnemec Company tnc warrants only that its 
coatings represented herein meet the fonnulation standards of Tnemec Company Inc 
THE WARRANTY DESCRIBED IN W E  ABOVE PARAGRAPH 
SHALL BE IN LIEU OF ANY OTHER W A R P A ”  EX 
PRESSED OR IMPLIED INCLUDING BUT NOT UMITED TO 
ANY IMPLIED WARRANTY OF MERCHANTABtUN OR 
FITNESS FOR A PARTlCULAR PURPOSE THERE ARE NO 
W A R M E S  THAT W E N O  BEYOND THE OESCRlPTlON 
ON THE FACE HEREOF 
The buyer‘s soore end exclustve medy against Tnemec Corn 
pany Inc shall 08 for replacement of the DroduEt in the event 
that a defective condition of the product ahwM be found to 
exh! NO OTHER REh4EDY (INCLUDING BUT NOT LIMITED 
TO INCIDENTAL OR CONSMUENTIAL DAMAGES F6R 
LOST PROFITS LOST SALES INJURY To PERSON OR 
PROPERTY OR ANY OTHER INCIDENTAL OR CONSEQUEN 

TlAL Loss) SHALL BE AVAILABLE To “E BUYER The sde 
purpose of this exclusive remedy shall be to pIovlde buyer 
with replacement of the pmduct If any defect in materials is 
found to exist This exciusive remedy shall not be chemed 
to have failed its essential purpose so long a Tnemec Corn- 
m y  Inc is willing and able to replace the defective matefbb 
Technical and application information hemin is pIorMed for 
the purpose of establishing a genera! profile of the uwting 
and p~o~er coating applfcaton procodums Test performance 
rosulta were obteind in a controlted environment and Tnemec 
Company makes no claim mat these tests or any other tests 
accurately rrrpmsent all environments As epptication envlron- 
mental and design faEtors can vary significantly due care 
should ba exercised in the selection and use of the coatlng 

PUBLISHED TECHNICAL DATA AND INSTRUCTfONS ARE SUBJECT R3 CHANGE WffHOUT NOTICE 
CONTACT YOUR TNEMEC REPRESENTATIVE FOR CURRENT TECHNlCAL DATA AND iNSTRUCII0NS 

FOR INDUSTRIAL USE ONLY 

520 Page 4 of 4 AugJ9l 



SYBRON C m -  INC EMERGENCYNO (609) 8% 1100 
BKRMIXGHAM R O U  PREPARED BY RECtfLhTORY MFMRS 
BIRMINGHAM,W 08011 DATE OF LhsT REVISION 03/13190 

PRODUm 

Product IdcnrrGer IOYAC A 4 0  SONhC Ad41 IONAC A-64l/HP IONAC A442 IONAC A - 6 4 Z A P  
SONAC ASST IONAC M%I/BZ, IONAC As&= IONAC ASSIC IONAC ASB-1P 
IONAC AsB-lP/BZ, XONAC ASB-lP/EF IONAC NSlPC, IONAC 3AX3 

Chesmd Name Trunerhylanunc funcuoxaaked, chloromcthylatd copolymer of styrene and d m  
nylbenrene m the chlonde form 
Common Name Ion Exchange IRCrra Product Use Water Trwrneat Dcionrutroa 

haredrents 
Compound 

40 so 
4 

-E FUNCTLONAUZED CHLOROK€IWYIAlED 
COPOLI'MER OF STYRENE AND D-ENZENE IN THE 
CHLORIDE FORM 

69011 19 4 

T 3 2  IS-S SO 60 

P h p d  State? Solid Bow Pomt cc) NatAppliabk F r c e ~ g  Polnt (9 0 
Specrfic Grrprq- 13 Vapor Density (Air=l) 0 62 boi water 
Vapor Prcssurc (mWEg) 17 at 21K: for water 

CocSacnt of watcr/od dastributm~. Not Applicable 

pH (inanqumussluny)= 7 9 
Emparatson Rate (pro-1) 1 

Oder Slight Fsh Oder 
Solubrlrty UL Water Insoluble 

Odor 'Ihrahold @pm) Not Applicable 4 

Appeu*ncc. sP-- 

NFPA Fcrr Eazard Class 1 Above 2000f(93 c) 
Auto Ignmon Temperature (%) Gceaur Than 500 
Meyrs of ~mcction. Dry chcmtal, Cvbon droxrdc or water fog 
Upper -ble h t  NotAppliilc 
Hazadorrr combustion products Same as Racuv i~y  Data Section 
Explosroa data 

S p o c d  Frrc kghtmg P r o c e d u ~  W a r  MSH"IOS1.I appmvcd prcuurc demand sclkontl n d  bCcaChinb 
appamtus Guard agamt conma of product w di eyc dunng sahagc opcracion 

Flashpornt cc) Net Appltable 
CondttroDs of FkunmabUiw Not Applicable 

Lower flammable h u t  Not Appllablc 

Scnr i r n r y  to mcchaf&cal rmpact Not A~plicsblc Sensit wry to static d&rge Not Applaablc 

IX 007 
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L 
SYBRON -u INC. EMERGENCYNO (609) e93 1100 
BI;RMINGHAX ROAD PREPARED BY REGVIATORYAFFAXRS 
BIRMMGEN4.W 08011 DATE OF LhST REVISION 03/13/90 

PRODUCT 

Product Idcnti6e I O U  CC, IONAC CCAP IONAC CNN 

Chcrmcd Name Epdrotgzcd oopolpmcr of pcrlprcrytc and dmnylbe-ne UI hydrogen form 
Common Nama= Ion Exchsnge Rcsrn Pmduct Use. Water Trcauncnt Det0-n 

OU9 1 
1 

Xncrcdients 
Compound 

HYDROLYZED COPOLYMER OF POLYAcRyllCAND 
DIYINYLEENZENE IN HYDROGEN FORM 

6901 142 3 45 60 

DATA 

1x001 

E 
I 
8 

I 
I 



$5,544 4 

SYDRON CiilMCAIS M C  EKCRGENCY NO (609) 8931100 
BKRMNCIiAhi ROUI PREPARED BY REGUIATORY kVF= 
D m G W  OS011 DATE OF L6T RS’ISION 09/0790 

PRODUCI’ 

Product Idcnufr# lONhC G240H IONAC G242 IONAC G244 IONAC G251 10MC G267 
IOMC G267bG IONAC G295 IONAC C29W IONAC C299/BW, IOKAC G299K 
IONAC CFP lIO/BW 10MC CFP 11(MIpH, IONAC CFP llMG XOMC CFP 1101% 
IONAC N G l O  IONAC N C I I  

Inercdicnrs 
Compound 

3 

BEUENE DlETHEAl‘L POLmfER Urn3 EnIE11’UE\ZE\E AND 6901 1 20-7 50 60 
ETHENYLETHYLBENZENE SLUONATED (HYDROGEN FORM) 

WATER 7732 38-3 40 SO 

PHYslWL DATA. 

Phvpat S u r e  Sold BQbng Fcnnt Nor 4pplicable Freczinp Pomt fQ 0 
Spcnfic G n m g  1 3 Yapor (Aar=Z) 0 62 for varm pH (m an ~ U ~ O U S  slum)= 6 9 

Solubhty m W a c r  Insoluble Appamncc Sphenal B a d s  
Cocficent of =kul drsrribuoon. Not App11c;rble rDdol Odorlcss 
Odor nLrshold (ppm) Nor Applicable 

Vapor P- (rnrahig) 17 at 20°C for Barer mporiltJon Raw (H*O=I) 1 



MATERIAL SAFETY DATA SEEET 

SYBRON CBEMICAU INC EKERGENCYNO (bog) 893 1100 
BXRbCINGEAMROAD PREPARED BY REGUIAX'ORY AFFAIRS 
BIXMWGEAM,W OS011 DATE OF UST REVISION 03/13BO 

12 E 
e 
t 

PRODUCT 

Product Idcndcr IONAC AEP 329 

Chcnucal Name. D~~~~ctbylilpIIoc funcuonahzed cbloromcthy&t@d copolymer of styrene and 
dmuylbcnzcne UA tht h e  b- fonn 
Common Name. Ion Excbawc Rtsrn 

E 
Product Userwater T-tment Deionizatron 

Lnmedmm 
Compound 

D-EFUNCOIUUZED CHLOROMETHYIATED 69011 17 2 40 60 3 
< COPOLMR OF STYRENE AND DIVMYIBENZENE IN THE 

FREE BASE FORM 

WATER 7732 182 40 60 

1 

IX-012 8 
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c 
E 

C 

c 

€ 

c 

C 

C 

c 

c/ 

c 
c 

C 

e 
f 

c 

c 
C 

Eases 
Acics 

Heat9 s p 0 r k s r  cpcn flrses 
€pony c o a p c u n d r  under u n c o n t r o l l e d  condtt2ont* 
l s o c y b n a  t e  corn ounds under unccntro l led  condltionse 

CONOIlIOhS T O  & V O I D  

H A Z A R C O L C  D E C C N F C S I ! l t N  P R O D U C T S  - FIRE, WRJUING OR UELCING OF COATING 
PRODUCTS H A Y  FORM 

C a r t o n  Q C n C % 3 d C t  carbon  o l o x j d e r  hydrocarbon ft'sgRentS 
Nf  tregcn ncnox ibe*  n i t r o g e n  dloxlde 
T r i c e  dmcurts o t  HCN 

H A I A R C O U S  POLYWERIZATION 
Ut11 not b e c u r .  i 

dS s p c s a l  

Cfsgcse c t  t n  accardsnce with F e d e r a l ,  s t a t e *  and l o c a l  r e g u l e t f o n s  
r e  g a r d l  ng *ol lu t t on 

YASTE D I V O S P t  PETHC.0 

resc  
P a r t  
can 
i a n h  
C o r t  
aP r 

VEN TI[ 'Ai: f 

Sratcr  i s  used 
I c u l a t E t  chemical c a r t r i d g e t  a l r  p u r i t y i n  hal t -mask rcspIrrtars 
t e  L s e c  u i t h l n  c e r t a i n  liaitrtfonrr eonsuft  t h e  r e s p f r a t o r  
i a c t L r i r  t c r  s p c c i t i c  uses and l t n l t s t l o n s  L h a r r  airborne 
a a i n a n t  c o n c c n t t a t i o n s  arc  unkroun, t h e  use o f  a NJOSHlNSHA 
c v e d  t r e a h - a i r  s u p p l i e d  resp i ra to r  i s  mandatory 
Ck 

Sutlicicnt u t n t i l a t t o n r  I n  volume and p a t t e r n .  s h c u l d  b t  provided 
thrcugh b o t h  l c t a l  and genera l  erhsust  to  keep t h e  a l r  contaminant 
conccntra t  ion below current-ap I t c a t l e  OSHA P e r n S s A b l e  Exposure 
L f R i t s  < F E L )  and ACGIH@s Thrcsfto ld  L I o i t  V a l u e s  < t l V ) r  
W e r t f Z a t i o r  shoulc be etp lo  hd t o  remove k s r i r d c u r  deccmpoo3tion 
prccbcts tcrmed ourjng w e l d n g  o r  flame c u t t i n g  o ~ c r r t t o n s  o t  
s u r l e c e s  Ccstecl b i t h  t h l s  Froduct 

Approprtrtc  

F'eauSer th n a l c  solvent  vapors  should  be removed trow l o v e r  D t V e l S  
c f  bcrk a r e a  due t a  potentfa1 exploslon h8rard  and a11 4gnition 
sources  t n c n - t x p l o s l o n  p r o o l  tqui oent) shculd b e  eltmfnated I t  
f l a n r e b l c  m i x t i r e s  ut11 be encaun!ered 
Cheaical  r e s i s t a n t  
t s e  c h e a i c a l  resistant S p l 8 t h  t y p e  goggXes 

PROTECTIVE G L C V E S  

EYE PPOTECTICA 
OTHER PRoiEcTivC e a u w x h t i  
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THIS PR3CLCT CCh'lAIWS TPE FOLLOLilNG TUWIC CHEHICALS SUEJECT 70 THE 
REPORTIIC REGLIHEM€NTS OF SECTlOh 313 OF THE EMER6€NCV PLANIYING L 
COHfiUNITI RIGt-1  'IC-WWCY ACT OF l S b 6  AND OF 4 0  CFR 372 

7727-43-7 H J R l t r H  SULFATE ( T O T A L  DUST) 

71-36-3 N BLTANOL tSK3lUsl 
100 -4 1-4 ETHYL SLNZEAE 
1330-20-7 X Y L E N E  

~ S S C ) - P ~ J ~ I  ALIJPMIM o x r w s  
--- c 

c 

264 820 
2 070 
8. €50 
2.520 

10 590 
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fiT ""2FAL.L rC & 9 % -  W A T E B X A L  S A F E T Y  DATA $HF& 
SEP-18-92 F R I  9 m y  P R O T E C T I V E  r o z u - a a g  C P  

INGRL 
PER CE 
OCCUP 

V AP 

D I E h T  P C L t A P  
RT BY VOLUPE 
A T l C h A L  EXPOS 

A C G I F  
A C G I k  

ICE RESIN 

iURE LIMITS 
T t V  - TUA 
TLV  - STEL 
T L V  - c 
PEL - TUA 
PEL - STEL 

6 S H I  PEL - C 
CR PLESSLRL 
The informetlon contained 
and P r o p r i E t a r v  and s h o u l d  

PWCPRI E TARY 

p u t c c s e s  
INGRE 
PERCE 
occ UP 

V AP 

ZdGREOf 
PERCENT 
OCCUP4t 

V AP CR 
No 

En1 TRXETHYLEIV 
87 VOLUPE 1 

I C k A t  EX F OSURE 
A C G I C  T L V  
A C C X F  T L V  
A C f Z k  TlV 

OSHB  PEL 
OSHS PEL 
OSHO PEL 

FRLSSLRE 
t applicable 

0 0 0  NO INFO 
DO0 NO XNFO 
000  NO INFO 
0 0 0  NO INFO 
0 0 0  AI0 INFO 

000 NO I N F O  
ami NO INFO 

i n  t h i s  sectjon-3 
be used o n l y  f o r  

000  
0 0 0  

50 000 
1 0 0 -  G O O  

r o o 0  
50 000 
I 400  

INGRECIEhl  EThIL BENZENE 
PERCEtT 6Y UOLUPE 5 040% 
OCCUPlTIChAL EXPOSURE L I M I T S  

A C C I f -  T L V  - T k A  

NO INFO 
kO I N F O  
PPM 
PPN 
NO I N F O  
PPR 
R#H6 bT 

I safety 8 

CA SI# 

'f 
rcc confidential 4" 
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Can cause  liver d a r a a e  

IICHAfflTIOL 0t)itR 

SKflY - FRCCCLCEU QR REPEATED CONTACT MbY CAUSE 
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B1 Y f l C k T  P R C P R I E T A R Y  

AC6I).  TLV - T U A  2 o m  
ACGII. TLV - STEL 0 0 0  
A C C I ) .  T L V  - C 000 
OSHP PEL - T U P  2 000 
OSH0 PEL - STEL  000 

00 0 
OSHL  PEL - c oo o 

F RESS LR E 
t a p p l i c a b l e  

INGiREDIEhl BISFHENCL A T Y P E  E P O X Y  RES 
PERCEAT B Y  CIE I G k T  PRCPRXETARY 

ACGI). TLV - T U A  .ooo 
ACGIk TLW - STEL 000 
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CSHC PEL - S l L L  0 0 0  
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NOT APPL 
Na INFO 

I N  

NOT 
N OT 
NOT 
NOT 
NO 
I 07 
N 01 

DUST)  
CA 

A Y  A ILABL€ 
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S I  
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, l E  

INGREOTEhT XYLENE 

DCCUPATICkRL EXFOSURE L f H I 7 S  
PLRCEhT 8 Y  VOLLIE 16 670% CA sa 

AC61). T L V  - TLA 1 0 0  900 PPH 
ACGIk TLV - STEL 150 000 PPH 
A C G I F  T L V  - C 0 0 0  N O  Itif0 kVAILABLE 

O S H C  PEL - I Y A  100*000  QPH 

CSHd PEL - c 000 NO IlisFO AVAILABLE 
O ~ H P  PEL - SIEL 150 on0 PPH 

VAPCR FRESSLRE 3 100 MMHC AT 20C 

INGR€bXEh? t 'L7t'IL ISQeUTYL REfONE 
PERCEAT B Y  VOLUCE 26 %DO% 
OCCUPITICAAL fXFOSURE LIMl7S 

AC61). T L V  - T Y A  so 000 
A C 6 I k  T t V  - STLL - 75 000 
A C G I t  TLV - C 000 

dSHb PEL - 'TUA 50 0 0 0  
OSHO PEL - STLL 75 COO 
O S H B  PEL - C 0 0 0  

VbPCR FRESSLRE 16 OUG 

PPW 
PPii 
NO INFO A V A I L A B L E  
PPH 
PP# 
NO INFO A U A I t A 8 l E  
WMH6 A T  20C 

CASb 

14807-96-6 

133 0 -20 -7 

10s-fa-i 

?he i n f o r r a t s c r  contained i n  t h i s  S e C t l O n  i s  consldcrcc  COnt3dent381 
anc ptcprletary ana s h o u l d  be used o n l y  f o r  s a f e t y  and h e a l t h  
pu r ~ c s  e s 
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I C F  OVEREfPOSURE 

;aLATJDh OVEREXPQSURE TO SOLVENT VILPORS OR SPRAY HIST MAY CAUSE 
szl anc r e s p i r a t o r y  ? r r i t a t i o n s  anesthetic e t t t c t t r  c i z z i n t t o r  
l s t ible  UiconscIousness and asphyxist lon9 stupor.  r e a k n t s s e  
t i  uee  nausea, and headache. 

14LfT10h 
lughqngr bheczlng, s h o r t n e s s  c t  b r e a t h .  r e s t r i c t e a  n a s a l  pabsagea,  
IafATI&L OTFER 
it ep ltc b l e  w - FRGLCNGEO OR R E P E A T E ~  CONTACT WAY CAUSE 
A e r a t e - j r r i  tat ionr  d r y i n g  o t  sltjn, d e f a t t t n g  and p o s s i b l e  
I rEat it i r  

!dress*  t e a r l r g ,  b l u r r e d  v t s i o n  
bvere irritatfon 

t s t r o r n t c  t i n a l  f r r f t a t i a n c  nausea9 vorlttngw d3arrhesr  d s a t h r  

i!c (LOM TERM* C W ~ L J I V E )  
I T I C E  R c p o r t s  have sssocaated  repes t e a  end prolcngad occupatianil 
~ e r e r P c s u r e  to s a l v e n t s  u l t b  permanent b r r 5 n  and nervous oyster, 
IaaQe I r t e n t S c n a l  klsuse by de l$bcr r tc l  concertrat  ing and 
i b a l i n g  t t e  vapors may be h a r r t u l  or t e t J  
CRCAk EFFECTS 
YPL ANCICR WHAN STUDIES OF CERTAIN CHEMICALS Ik THIS  PRODUCT H I V E  
Ibh THE FCLLCLLhG T A R G E T  CWGAN EFFECTS 
in cause 34ver eanage 
in cause kidnty  d%a&ge 
n csuse  lung oamsge 
n c e u s e  rervous system e t t e c t s ,  4 
r t a u s t  e e irrttation. 
n c a u s e  s Z i n  trritatfon 
tn cause  r c s p 4 r a t o r - y  t r a c t  lrrltatian 
l~ causE c a o t r o i n t e s t q n a l  t r a c t  t r r f t a t i o n  v INFoRrZtloh 
n u l t  v a r i o u s  l o x l c o l o  y r e f e r e n c e s  such a s  NIOSH*s  =RegIrtry of  
Iwic Et f e l t s  c f  C h t n i c e !  Substances" o r  S a x * $  *Dangerous Propt r t l t t  
V g r r d f n c  t a z a r d o u s  i n g r e d i  ant 8 

~t a plicable 
' F O f i T Z S  CF €kTRY 
'rrn-1 a r d  I n h a l a t  i o n  
Itt 4h0 FXRST AID PRCCEOURES 
b 4 i IOh 
' I L C V C  a t t t c t e c  S n d i v i u u a l  to  fresh a i r  ' Irest  s y m p t o r a t i c o ~ ~ y .  If  
e e t h f F 8  i s  d i t t t c u l t a  a d a i n S s t e r  oxygen I t  breath ing  h a s  Stopped 
ve a r t i t i c i e l  r e s p i r a t i o n  Consult a p h y s i c i a n  
C Chl AC T 
ish a f f e c t e d  e r e 6  w i t h  soap and w a t e r  Remove contaminated 
o t h i n g  Dispose  o t  or l aunder  accorotngly Corsult a physqcian 

;PLASH 
.us) i m r e c l a t e l  k i t h  l a r  e amounts a f  c l e a n  uster  u n c t r  low 
~ e ~ s u r e  f o r  a t  !cas t  15 arenuter 
; T  IGN 
&Irk 1 cr 2 g l a s s e s  o f  water t o  d i l u t e .  Do not  qnduce v o a j t i n  
~ n s i l t  c p h  s i c i a r  or poiscn c o n t r o l  center  1UPECXAlELV 

TtON 65 
l is  p r c c ~ c t  c t n t a i n t  a chemlcrl o r  chemicals  knoun to the  S t a t e  a f  
1 1 i t e r n S a  t c  cause c a n t e r r - b i -  k d e t e c t s  o r  o t h e r  reproduct ive  

l S H O R T  1ERW) 

OVEREXPOSURE TO FREE PIGRENT OUST HAY CAUSE 

t n  u r y .  

, S  COhTPCT C A Y  R E S U L T  IN 

i E ~ f l O N  Mbt-RESULT 3N 
P r a t i o n  i n t o  t h e  l u n  s u h l c h  can be f a t a l  

lfd&sttial Chere,cals" f o r  spetlfic t o r t l t i t y  i n t o r r e t ~ o n  

C C N O l  t IChS  FROhE T O  PGGRAVATJON €lY OVEREXPOSURE 

s k i n  irritation p e r s i s t s  

C o n s u l t  a physician. 

I r e d  
'I tosa tl c a h y  

- -- - - 
Flunnablr liqutd - Class I 8  
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